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INTIREANSYSTEM 

■  arithmetic : 

OR 

Arithmetic  in  all  its  Parts. 

Containing 

I.  Vulgar.  'pTV.  Sexagefunal     CVIL  Lineal. 

II.  T>eci?nal.       >V.  'Political.  <NXS\.Inftrumental. 

III.  cDuodecimal>^\.  Logaritbmical.  cJ&.  Algebraical. 

With  the  Arithmetic  of  Negatives,  and  Approximation 

or  Converging  Series. 

I  The  Whole  intermix'*!  with  Rules  New,  Curious,  and  Ufeful, 

moftly  Accounted  for  in  the  PREFACE. 

The  Algebraic  Part  is  rendered  more  Plain  and  Eafy  than  hath  been 
done,  by  Inttru&ive  Rules  and  Examples  Literally  and  Numerady,  in  a 
Method  New  ;  Solving  Equations,  Simple,  Quadratic,  Cubic,  ££c.  feve- 
ralways. 

And  in  the  proper  Places  of  this  Work  are  An  Accurate  Table  of  Logarithms 
to  iccoo,  and  Rules  to  find  thofe  to  icoococco,  and  Natural  Numbers 
to  fuch  L«ogarithfns  $  with  the  full  Vfe  of  the  Table  in  Multiplication,  Di- 
vision, Involution,  Evolution,  and  in  the  Solution  of  all  Cajes  of  Compound 
Interest,  of  which  there  arc  24  Large  and  Exquifite  Tables,  (and  one  for 
the  Valuation  of  Church  or  Collegc-Leafes  of  their  Land)  as  alfo  thofe 
of  Simple  Interest  and  Dif count  5  with  a  new  Method  of  finding  the  latter 
and  the  prefent  Worth  of  Money  for  Days. 

Alfo  Ample  Definitions  and  Explanations  of  Numbers,  Quantity*,  and  Terms 
I  ufed  in  all  Parts  of  Arithmetic,  in  Alphabetical  Order;  rendring  the  Whole 

"  more  Intelligible,  and  the  Eafier  Learned. 

With  an  APPENDIX,  fhewing  the  Menfuration  of  more  Superficies  and 
Solids,  than  any  Book  wrote  purpofely  on  that  Subje&  has  exhibited. 

This  TRE  AT  I S  E,~  for  Copioufnefi  and  Novelty  of  Matter  and  Method,  far  exceadin*  the 

moft  Perfect  Arithmetic  extant.  ° 

Neceflary  for  all  who  would  in  a  fhort  Time,  and  with  little  Study,  acquire  a  competent  Knowledge 
of  Numbers  and  Species,  or  would  make  any  considerable  Progreis  in  the  Mathematicks. 

Written  by  EDWJR'D  ffJ'TT'ONGem. 
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LONDON,  Printed:  And  fold  by  Mr.  Mount  and  Comp.  on  7bwer-HM; 
Mr.SxRA han  and  Mr.  Simon  in  Cornhill  ;  Mr.KNAPLocx,  Mr.K.NAPTON,  and 
Mr.HoLLAND,  in  SuJ>au\%sQhurcbyt\rd\  Mt.Browne,  Mr.  Mkars,  and  Mr. Va- 
lentine, by  Temple-Bir;  Mr.  King,  mWejtminfter-UaU ;  Mr.  Clements,  at 
Oxford  \  and  Mr.  C  ao  \v n  f  j  e  l d,  in  Cambridge.     1721. 
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vi  The  PREFACE. 

Ways,  with  the  Reafon  of  the  Method  of  Operation,  and  hew  to  find  aB 
the  even  Parts  of  any  Numbers,  which  is  applied  in  finding  the  Aliquot 
Parts  of  a  Pound  Sterling,  &c.  And  hefides  the  plain  and  beft  Way  of 
Extracting  the  Square  and  Cube  Roots  of  Numbers,  I  have  given 
Rules  how  to  (h  that  of  the  Biquadrate  by  an  Example  altogether  New, 
afld  mufl  be  efteemecf  Curious,  efpeciaUy  to  tbofe  who  are  not  acquainted  with 
Algebraic  Canons.  In  Progreffion  you  have  feveral  things  not  to  be  found 
in  other  JBfoks  if  this  Subjeft ;  as  Rules,  to  find  the  T'otal  of  a  Series  pro- 
dtued  by  differ***  Fathrs,  and  of  the  Changes  to  be  ram  on  any  Number  of 
BeUs,  &c.  "with  the  Reafon  of  the  Abftrufe  Rules  for  finding  the  To- 
tals of  Series's,  whether  the  Ratio  be  Arithmetical  or  Geometrical :  And 
have  recommended  this  Part  of  Arithmetic  to  the  Learner's  Perufal,  and 
not  to  be  faffed  over,  as  is  too  common  both  in  Books  and  Schools.  And 
whereas  others  en  this  Sub jeH  give  but  four ,  or  at  mcfl  five  kinds  of  Rules 
of  Proportion,  I  have  in  this  Xre^ife  exhibited  Twelve.  The  Rules 
of  Pra&fce  are  far  more  Numerous,  Brief,  and  Methodical,  than 
any  done  by  another  Hand :  And  here  are  many  things  more  than  common 
in  Fellowfhip,  as  three  feveral  Ways  of  anfwering  Quefikns,  &c.  as  alfo 
in  Alligation,  Barter,  and  Equation  of  Payments. 

In  Decimal  Arithmetic  (befides  the  Hint  given  of  a  New  Specie  there- 
of) you  have  fo  many  things  truly  Novel  and  Curious,  efpeciaUy  in 
Rtdu&ion  and.  Multiplication,  as  would  be  too  prolix  to  enumerate;  where 
you  will  find,  fome Anfwers  exhibited  by  fhort  and  accurate  Methods  quite 
contrary  to  the  General  Rules  given  for  Addition  and  Subftraftion ;  i.e.  By 
Adding  and  Subftraliing  one  and  the  fame  Number,  as  Units  to  Tens  place y 
Sic* -and  the  contrary. 

And  in  theUfe  of  Decimals,  befides  the  Way  of  anfwering  any  Quefiion 
by  Decimals  as  exaBly  as  by  Vulgar  FraEtiens  {which  to  me  is  wholty  new) 
you  have  the  only  Genuine  Tables  of  Difcount  that  I  know  extant, 
with  a  New  as  well  as  more  Brle(  and  Eafy  Method  of  Computing  both 
Difcount  and  Piefent  Worth  of  any  Sum  for  Days,  (fo  much  fra&ifed 
by  Traders)  the  Foundation  of  which  you  will  find  in  Algebra,  Chap.  10. 
/  have  next  fbewed  the  Arithmetic  of  Duodecimals  ana  Sexagefimals  ; 
the  former  ufed  in  Menfuration  of  Superficies  and  Solids,  the  latter  (chiefly) 
in  Aflronomy,  whence  called  by  fome  Aftronomkals :  and  thefe  I  have  dr-ne  in 
anew  plain  Method,  and  for  the  more  difficult  Cafes.  As  to  Political 
Arithmetic,  1  have  f aid  enough  to  flew  its  Nature  and  Manner  cfProcefs 
to  difcover  what  is  required,  iUuftrating  the  fame  by  Examples,  and  have 
referred  to  others  who  have  purpofely  and  wholly  treated  thereon.  In  Loga- 
rithms /  have  omitted  nothing  that  I  could  find  neceflary  or  deficient 
in  other  Authors ;  and  believe  I  may  with  Veracity  affirm^  'that  no  Book 


tf  Arithmetic  afford?  fo  ample  and  plenary  InfiruEhons  on  that  Hedd :  And 
have  endeavoured  to  render  that  part  which  has  put  many  to  a  Ne  plug 
tittw  (as  being  fomewhat  lefs  intelligible)  and  Hot  edjily  retained  in  Me- 
ntory)  I  mean  the  Addition  and  Stibftwdion  01  the  Logarithms  of 
Decimal  Jy  plain  to  any  of  a  moderate  Capaeity  %  and  have  enlarged  in  a 
familiar  way  6n  the  Ufe  tff  Logarithms  in  Multiplication,  Divtfion,- 
Involution,  Erohitiorr  or  the  Extraction  if  the  Roots  of  all  Poitiers ;  and 
m  the  Solution  of  all  the  Cafes  of  Compound  Ihteteft  ;  As  dlfi  how 
Operations  in  Vulgar  FraEiioAs  are  performed  by  L6garithm$,  m  hereof  I 
have  given  you  « lanrge  Table  aEtuaBy  and  by  hfpeEHon  to  joooo,  and 
made  it  fnbfervient  fir  Natural  Numbers,  thofe  great  as  100060000,  by 
help  of  a  Table  of  Proportional  Parts  (there  alfo  infertei)  or  without  it ; 
and  have  taken  the  elaborate  Pains  to  write  both  Tables  all  over  with  my 
own  Handf  that  1  might  the  better  anfwer  for  their  Accuracy :  In  doing 
whereof  \  I  home  correBed  3  3  Errors  in  one  of  our  fofi  publiflvd  Tables  to 
10000  ;  and  comparing  the  fame  alfo  with  Mr.  Norwood 's  $d  Edition  of 
bis  Trigpmmetry,  I  have  reEiified  his  in  182  fevered  places  :  fo  that  I  hope 
mine  will  be  found  very  Correct.  In  pineal  Arithmetic  /  have  performed 
my  Operations  three  feveral  ways,  and  have  fbewed  how  to  make  the 
Lines  of  Chords  for  the  Menfuration  of  Arks  of  Circles  ;  the  Line  of 
half  Tangents/ir  Diameters,  or  tljofe  Great  Grcles  reprefemed  thereby  in 
ProjeEtions  of  the  Sphere  ;  and  the  making  the  Line  of  Numbers,  com- 
menfy  called  GuntterV  Line,  to  any  Radius  from  a  Table  of  Logarithms; 
and  this  both  on  a  right  Line  and  on  the  Ambit  of  a  Circk :  which  IwokU 
not  omit,  in  regard  I  found  many  of  the  Ihftrumem-Makers  that  I  difcourfed 
on  this  mattery  to  be  ignorant  if  it.  What  I  have  advanced  in  Inftru- 
xnental  Arithmetic,  will  be  found  not  onlf  New  and  Pleafant,  but  very 
ZJfeful,  particularly  the  new  and  plain  Way  of  Working  by  Neper**  Bones ; 
but  efpeciaBy  the  Ufe  of  my  New  Circular  Inftrumcnt  contrived  by  me% 
whereby  the  Redudion  of  Coin,  Weight,  and  Meafure  to  Decimals,, 
and  the  contrary,  are  fpeedily,  daftly,  and  accurately  performed  ; 
not  byguefs,  (as  form  Scales  only  have  them)  but  afhiaUy  and  explicitly^ 
as  I  have  (hewn  by  various  Examples.  And  Multiplication,  Divifion,  and 
Extraction  if  Roots,  &c.  may  be  done  by  the  two  Lines  of  Numbers  made 
to  turn  round  one  within  the  other,  and  are  placed  next  the  Limb  or  Edge  of 
the  hftrumenty  the  Dimenfion  whereif  being  fo  large  as  33  Inches,  I  doubt 
not  but  it  will  be  aBow'd  as  the  beft  and  mofi  Compkat  extant  for  aB  Arith- 
metical Ufes*  In  Algebra  /  have  previou/fy  pven  many  more  Numerous 
and  Ufeful  Definitions  relating  to  this  Analytical  Art,  than  any  Treatife- 
of  Arithmetic  affords ;  and  have  throughout  that  profound  Science  iSufirated 
the  Nature  and  demonstrated  the  Truth:  of  the  Symbolical  Opera- 
tions 
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tions  by  Numeral  Examples,  intermixing  feveral  things  New,  and  my 
own  Invention  :  particularly  the  Way  of finding  the  Unciae  of  ^Powers  to 
the  15th,  and  the  Powers  of  a  Binomial  to  the  10th,  as  alfo  the  Uncia  of 
any  Term  or  Member  of  any  Power  without  the  Knowledge  of  tbofe 
of  any  previous  Power.  I  have  alfo  /hewed  the  Reafon  of  the  Procefe  in 
Ex  trading  the  Roots  from  the  refoeltive  Powers  of  a  Binomial ;  and 
have  likewife  made  the  Algorithm  or  Surds  very  perfpicuous  by  Examples 
in  Numbers  as  well  as  Species,  and  have  done  the  like  in  all  the  Rules 
of  Algebra ;  and  I  have  /hewed  not  only  the  Solution  of  Simple  Equa- 
tions and  tbofe  by  various  Portions,  but  Quadratical  and  Cubical, 
each  three  different  ways  :  In  all  which;  as  well  as  in  Approximation  or 
Converging  Series,  /  have  purpofely  defigned  to  render  the  Manner  of 
Solution  intelligible  to  a  mean  Capacity,  that  being  the  principal  thing  in 
which  the  Learned  Authors  on  this  Subjeti  have  been  deficient.  The  Arith- 
metic of  Negatives  I  have  fully  accounted  for,  as  will  appear  if  to  what 
is  faid  under  [Negative  Arithmetic]  in  the  Alphabetical  Explanation  at 
the  beginning  of  Algebra,  you  add  what  is  in  Se&.  ^o/Chap.y.  in  Se&.2f 
3  9  4»  5*  °f  Chap.  10.  and  under  the  lafl  of  my  Examples  of  Converging 
Series,  near  the  Clofe  of  this  Treatife. 

But  notwithflanding  the  particular  Regard  of  my  former  Labours,  and 
efpecially  of  this,  to  promote  a  fort  of  Learning  fo  Ufeful  to  the  Public  -,  yet 
fo  numerous  are  the  captious  and  prejudiced  Readers  of  this  our  envious  Age, 
that  it  would  be  Vanity  in  me  to  hope  to  efcape  their  Cenjures.  But  if  my 
Endeavours  prove  acceptable  to  the  two  Clajfes  of  Readers  for  whom  they 
were  chiefly  intended,  i.  e.  the  Candid  and  Induftrious  Treacher  and  the  Di- 
ligent and  Studious  Learner ;  1/haU  efteem  it  a  good  Step  towards  an  ample 
Compenfation  for  the  uncommon  Care  and  Trouble  of  this  Performance  thus 
dedicated  tot  the  Service  of  the  PublU  ;  and  /ball  the  lefs  regard  the  Carps 
and  rafh  Judications  of  pragmatical  and  ungrateful  Difpofi tions,  who  fancy 
there  is  nothing  in  Arithmetic  beyond  what  tlxy  have  acquired  the  Knowledge 
of:  or  if  tj^ey  learn  any  thing  from  a  Book  of  this  kind,  will  be  'the  la  ft  in 
paying  their  Acknowledgment,  and  probably  the  fir/l  in  decrying  the  W6rk% 
becaufe  it  will  inftruftfome  to  know  more  than  they  would  have  them,  or  (as 
we  fay)  make  others  as  wife  as  themf elves*  However,  1  wmld  not  be  dif- 
couraged  by  the  ill  Conduit  of  fuck  from  imitating  the  mofi  Pe>fe£l  and  Be- 
nign Pattern,  who  is  kind  to  the  Unthankful  and  the  Evil :  for  whatever 
fome  Authors  may  have  propofed  in  being  fo,  I  have  difclofed  my  Thoughts 
this  way,  much  more  to  promote  the  Proficiency  of  tJ:e  Reader,  than  to  indi- 
cate the  Science  of  the  Autlyor. 

And  for  the  Encouragement  of  the  Impartial  and'  Ingenuous  Student,  wl.o 
laying  aftde  Pride  and  Prejudice ,  defigns only  Improvement  in  the  Knowledge 
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of  what  is  contained  in  the  fabfequent  Pages,  Icon  affure  trim,  tbatlbav 
faithfully  adapted  thu (Work  jo  the  Capacity  of  the. lefs  Acute,  and  hav~ 
offered  to  his  Perufal  many  tpings  "Which  4k  will  net  find  elfewhere;  of 
which  I  have  given  fome  Jnfiances,   as   wwert}mgb  ym  home  many 
motejmemioned  in  the  JfodeX,  which  w(B  l#  foityd  Exuperathm* 
:    /  have  not  in  this  Treatife  (as  is  commofs  sphere  there  are,  many  Parts 
of  Mathernaticks,  &rc.  in  one  Volume)  oidy  touched  on  each  kind;  for  you 
will  find  Vpigar  Arithmetic,  Decimals,  Logarithms,  and  Algebra, 
as  copioufly  infilled  on,  as  in  almoft  any'  'trmife  wrote ,  only  upon  fome 
one  of  thqfe  Species :  Hor  can  my  thing  be'expettedp  make  the  whole  more 
truly  agreeable  to  the  Ttttle,  which  is  a  piece  of  Jvftkr  that  all  Authors 
,<nve  to  the  PtibHtky  andxm&t  be  denied  fat  to  ^ave  been  fuBy  obfetped  by 
me,  as  I  am  not  without  Vouchers  from  good  Hands,  to  confirm  the  Truth 
°f>   effect aBy  in  my  Merchant'sMagaO***/^ 

And  for  the  Sathfafth*  offijeh  as  ar£  caupout;  &>hm9g  the  fir  ft  Im- 
prefjion  of  a  Book,  becaufe,  &&  thfey,  iffire'hdjL  ^ow^  **  future 
Imprefftons ;  I  do  hereby  promijet  that  as  I  know  of  no  Necefftiy  for  it,  fo 
I  have  no  thoughts  of  doing  any  thing  farther  on  this  SubjeB. 

I  have,  befides  what  1  promfed  in  my  Propofal  to  Subscribers,  added  an 
Appendix,  which  contains  the  beft  Way  if  meafuring  a  greater  Variety  of 
Superficies  and  Solids,  than  any  Book,  though  wrote  purpofely  on  that  Sub- 
ject, exhibits. 

In  fine,  I  am  fo  fenfible  of  the  Care  and  AJJiduity  ufed  to  fimjh  this 
Body  of  Arithmetic,  fo  as  to  render  it  in  fame  degree  Compleat,  that  I 
hope  I  need  not  doubt  of.  its  being  acceptable  to  the  World ;  which  bath  al- 
ready favoured  me-  by  a  kind  Reception  of  my  forrner  Endeavours  in  this 
Way,  although  I  had  not  beftowed  near  that  Thought,  which  (in  Grati- 
tude) 1  have  done  on  this  Work,  in  order  to  prefem  it,  as  near  as  I  could, 
in  Perfettion.  " 

For  befides  all  that  is  abovefaid,  I  have  not  only  comprifed  in  this  Trea- 
tife, the  moft  material  Tables,  and  other  things  in  my  Index  to  httereft, 
(which  /hall  never  be  but  here  re-printed)  but  have  added  Tables  if  Simple 
Inter  eft  at  4  per  Cent,  of  Dif count  at  4  and  5  per  Cent,  and  16  Tables 
of  Compound  Inter  eft  at  3,  4,  5,  and  8  per  Cent.  And  the  faid  Index 
(before  the  making  thefe  confiderable  Additions  to  it)  was  approved  of,  and 
recommended  as  the  moft  copious,  eafy,  and  ufeful  Book  that  hath  been  writ- 
ten on  that  SubjeSl,  by  the  judicious  Perfons  following  >  befides  many  others, 
if  I  have  their  own  Hands  by  me  to  demonftrate. 

a  S. 
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INTRODUCTION: 

Containing  an  Alphabetical  Definition  of  all  Kind 
of  Numbers,  and  the  Terms  of  <iArt  ujed  in 

.  Common  Arithmetic  explained ;  which  the 
Reader  may  have  recourfe  to,  as  he  finds  occa~ 
fion.   • 

(Ndte,,  'That  the-  like  fir  Algebra  is  ittferted  immediately  before  that  • 
"     Sfecies  of  Arithmetic.)     Vid.  &ff.  i.  of  Oiwp.X. 

nfNu0ers,']  Are  fuch  as  having  their  Aliquot 
rs1  added  together,  the  Surrr  exceefds  the  Num- 
•  ;. of  which  they'  are  Parts  :  as  3*  is  an  abun- 

t  Number,  becaufe  its  Aliquot  Parts,  i,  1, 3, 
;,  0,.  11, "18 ■  added,  make  55,  which  is  more 
a  the  3d.  ..-..' 

.  ■  ■  «^/«iff,  Numbers:']  Such  Numbers  in  genera!,  as 
'  have"flo  Dehommatibn  annexed  to  them. 
Affolutejtoml>ersj}  'Such'iii  reality  as'they  appear  to  be,  as  2,&c.  is 
a. Units  contrary  .to  i-  lefs'than  -nothing  (as  in  Algebra  is  ex- 
z:  plained)  '-asft?  to  negatfce  Indices  of  Logarithms  :  alfo.it  is  that 
known  NumberMn  ah_  Equation,  which  foldy  pbfiefleth  one  fide. 
See  Algifca.  ' ' ' '  :l>i-  *  *t  : 

'AJiepm-PartsQ  Are  the  feven  Parts  of  any  Number,  when  there  is  no 
.    Remainer  in  the  Dmiion.    See  at  the  End  of  Divijtm,  '■ 

B  Aliquant 


1  ,  The  fynockttioru 

Aliquant  Parts.]   Such  as  will  not  divide  another  Number  aflign'd 
^vicbavu;  £.$mkAs<qr  $dk  ■>  -«*  7  ^^aliquaotRut-af  j£~«r  ^  ire. 
^Wrwj  Ajr  2  foch,  «s  that  the  tram  t>f  the  A$j«pe ?aj$s. 
ie,  Vitt  make  up  the  echer  Number  alternately. 
^rUkmt>cdGmtfl&nm\  See  SeEi*.  of  Cfcflp.7.  a$d  Quupiwm  wfef C 
Arithmetical  Pro&rej]i<m.]    See  Pro&reflitm,  Chap.  a.   Se&.  a. 
Arp&s,]  In  this  Science,  are  Numbers  divifibfesby  10  tfrfehwtBje- 
H^iner.;  as  10,  20,  30,  100,  120,  130,  <fo.  ratoo,  40*0,  &c.  jdhe- 
•     ftifie  w«h  b?wmI  Nj»^CT8  or  l>ec»des. 
Artificial  Numbers  J]  Are  Logarithms.     See  Chap.  7. 
Antecedent  Numbers."]    The  Heft  agreed  of  two  that  are  compared  to- 
gether :  As  if  it  be  fa  id  that  Tome  Numbers  are  in  proportion  as 
,  j  is  to  7 1  jieue  j  ifthe  Antecedent,  aud  7  tUeCmfequent 

Sinftys!]  Xw*>  Places  .of  any  Number*  (as  jfro'uttjtd  &r  tfce  iquare* 
Root.) 

Broken  Numbers.']  Such  as  af e  «*9pimanly  called  Fraftions^  which  fee; 

Central  Nu&bersi]  Such  as  Jiave  a  Digit. pl^ed  in  the  middle  between 
a   like  Number   df   Rtverfe,  •  Cmariatrng,  &c.    Number*,   as 

3457345*  i*S**»78*7*>Jto- 
0)ara£ierfftic]  Of  any  "Logarithm,  Is  theTndex.    See  Chap.  7.  .  • 

Circular  Numbers^  Are  fuch  as  being  fquared,  cubed,  &c.  rtwdftgure- 
in  Units  place  of  the  Power,  is  the  fame  with  that  of  the  Root  1 
as  6  times  <5  i$  36,  5  times  5  is  ?5,  (Sfr.  which  are  fbmetimes  called 
Spherical  Numbers. 

Circulating  Numbers^  According  to  fome,  are  thofe  D*pts  which  a«e 
regularly  repeated,  whethet  the  Number  be  of  one  and  the  fame 
Digit  repeated,  as22i,  7777,  &c.  or  of  many,  as  494949,  372372, 
&c  And  when  thefe  fall  out  in  reducing  Money,  Weight,  Mea- 
fore,  &c.  to  Decimals,  you  gain  many  Decimal  Places  with  the 
lefs  trouble. 
.  Conmienfuxfite  Nymlxrs.}  -Such  as  one  Number  wiil  jeftly^  meafere*  ;* 

-   as  6  and  15  are  meafuped  by  h  ^-     And  t^e  Fradion  -f  is  of 
Hke  Value  with  A,  becaufe  the  Terms  we  commep&rote  by  3. 

Cmpkat  Numbers^  See  P*r/&?  Numbers. 

QmpkTMem-Aritbmeticd^  Is  the  Retainer  whea  any  Logarithm  is 
fiedqded  from  *a 

Compofed  Numbers^  The  fame  as  Compofit  Numbers ;  winch  feft 

&9p*md  ftaSfrns.}  ftafttfH*  tf  *«#«**»*  i  0*4*^    ^ 

Gh?.a.  &&I-  ..    ...    ^ 

Gtmpojh 


Cmpftt  Nva&rs. J  Such  as  are  tfteafafed  by  fome  other  befides  * 

Unit ;  as  297  is  compofed  of  99  by  3,  either  of  which  mda- 

fures  297. 
Common  Multiples!]  See  A/Wf^/w  following.     ^ 
Confequent  Numbers^]  The  fecond  of  apy.  t\ro  in  a  proportion, .   See 

Antecedent. 
Concrete  Numbers!]  The  feme  as  Contract  Numbers. 
Contrail  Numbers!]  Such  as  have,  a  Denomination  annexed^  as  5  Lib* 

7  Yards,  C&V. 
Cube  Numbers!]  The  Prodta#  of1  Square  Numbers  by  th^ir  Roots;  as 

$  is  the  Cube  of  2,  270^3,  being  f  rodu,ds  of  4  by  2,  and  of 

9  by  3. 
Cbtaf  £4*47?  and  Gi£ii  CM*  Numbers!}  See  Powers  under  P. 
Gw^-itoof.]  See  Aoott  under  £.   . 

Bttmal  Fra&tom^  Thofe  whofe  Denominators  arc   1a,  or  fame 

PoWetof  i<x  .-..:.. 
Dtrafex.]  The  fame  with  Articles,  as  above.  i 

DejUfatt  Ntmtmi]  Th&fe  whofe ifliquot  Pkits  (added  together} 

are  Ids  than  the  Numbers  of  which  they  axe  Parts  r  as  26  is  a 

deficient  Number,  becaufeits  Parts  1,  2,  and  <?,.  make  but  16. 
Differences^  or  Common  Differences,,  as  relating,  to  Logarithms  ]  See. 

the*  jd  and'  4th  general  Heads  under  8e<5t\f  of  Chap.  7. 
Digits!]  In  Arithmetic  are  "Nilmbers  of  1  Plkce, as  t  to  9  include. 
Dividends!]  Numbers  which  are- to  be  divided.  See  Divijion,  ScSt:^ 

Chap.  i. 
Divifers!]  Numbers  of  Parts,  into  which  another  Ntimber  is  to  be 

divided.     SecCiap^i.  Seft.x$'.  . 
Dividual!]  Sieparable  or  Ditfifiblfe:  .  Alfo  tfttt  Pkrt  of  a  Dfvidend 

which  is  immediately  under  your  Operation. 
Diminutive  Numbers,]  Are  the  fame  as  Deficient,  Numbdrs,  wbicir 

are  explained  above. 

JD.}  from  Denarius  (a  Penny  :)  The  Mark  pttt  over  a  Column  of 

fence  in  Books  of  Accounts. 

Foot.  Inch.  i*ths 

Duodecimals!]  FifcfiSons  whofe  Denominators  **e  m>  as  7   :  9  :  7 

is  7  foot,  9  inches,  (or  9  twelfths  of  a  foot)  and  7  twelfths  of  an 

inch,  &c*     Which    are    often  marked    by   Meafurers  thus  ; 

7:9:75  and  4$ :':  11  :  3  :  10  ;  and  read  die  firft,  7  foot,  9 
primes,  and  7  feeondfc  $  the&cood  is  48  foot,  1%  primes,  3  fe- 
conds,  and  10  thirds.    See  Operations  thereby,  Chsp.q. 

B  2  Duplicate, 


\ 
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Duplicate,  Triplicate,  Sefykiplhate,  Ac-  Proportion.]     See  &&j.c£ 
•  Chap.  2. 

Equimultiples^]    See  Multiple*. 

Evenly  even  Numbers,]  Are  thofe  which  etren  Numbers  will  meafure- 

by  other  even  ones ;  as  48  is  me&fored  by  8,-  6  times.  * 

Evenly  odd  Numbers^]  Are  thofe  which  even  Numbers  meafure  by 

odd  ones ;  as  40.  which  8  doth  meafure  by  y . 
Exponents,]  Are  Numbers  (fmaller  Characters  than  thofe  they  ftand 

next)  which,  are  placed  near  the  upper  part  of  &  Root  toward 

^he  right-hand, !  and  fhew  what  Power  ot  that  Root  is  exprefled  * 

-  arj  *  is  the  Square  of  3  or  9  y  3*  is  the  cBk}uadrate  of  3  or  81. 
Alfo4*  i$  the  third  Power  or  Cube  of  .4,  which  is  64. ;  the  Ex- 

Sonents  being  2,  4,  and  3,  {landing  higher  than  the  others  or 
Loots.     So  likewife  1 5 '  is  the  Surfdid  or  fifth  £ower  of  1  j  ;  7* 

-  is  the  fquared  .Cube  or  fixth  Power  of  7 ;  207  is  the  fecond  Sun-, 
folid  or  feventh  Power  of  20,  which  is  1280000000*  See  Powers 
here  and  in  Algebra.  i 

ixc/ujtons.']  Such  Numbers  in  a  Queftion,  as  beirig  excluded,  renders 

-  it  left  perplexed  and  the  eafier  refolved ;  as  might  be  (hewn  by 
feveral  Examples, 

Faftors.]  Both  the  Numbers, ,  which  for  the  mod  part  in  Multiplica- 
tion, are  called,  the  Multiplicand  and  Multiplicator,  (or  Mul- 
tiplier.) 

Figurate  Numbers.]  Such  as  do  reprefent  fome  Geometrical  Figure, 
either  Superficial  or  Solid.    See  thofe  Numbers  and  Linear. 

Frafti ons.]  Any  Part  or  Number  of  Parts  of  a  Unit  ad  infinitum  : 
as  I  is  Vulgar ;  tV,  &&  Decimal ;  and  T\>  &c.  Duodecimal.    See 

r  Chap.  2,  3 .  and  SeEl.  10.  of  Chap.  3. 

Geometrical  Progrejjion.]  See  PropeQton. 

Harmonical  Proportionals.]  SetMufical,  and  Chap.  2.  Self.  3.  Head  11. 

Homogeneal  Numbers^]  Or  Homogeneous,  are  thofe  of  the  fame  na- 
ture ;  as  the  Indices  of  2  Logarithms,  if  they  are  both  affirma- 
tive, (without  a  Mark  under;  are  Homogeneous;  or  they  are  fo, 
if  they  are  both  negative,  or  have  a  Mark  under  thus,  ^and  a, 
&c. 

Homologous.]  Numbers  or  Terms  in  a  proportion  are  faid  to  be  Ho- 
mologous, when  there  is  a  Similitude  between  the  Antecedents 
and  Confequents ;  for  as  3  to  ?,  fo  7. 21 :  here  3.  is  homologous 

to  7,  as  o  to  21. 

Rttero- 
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Ndtrageneai  Numkrs.']  Thofe  which  are  not  of  the  fame  kind  i  as 
when  one  is  negative,  the  other  affirmative,  as  3  and  2*  contrary 

to  homogeneal.  Alfo  mix'd  Numbers,  compofed  of  a  Whole  and 
a  Fraftion,  as  2  -f  :  and  in  Surds,  they  are  iuch  as  have  different 
Radical  Signs,  as  V*  and  *J\    Vid.  Algebra,  Chap.  10. 

Improper  Fractions.]  Such  whofe  Numerator  is  equal  to  or  exceeds 
the  Denominator.     See  Chap.  2. 

Iruommenfurate  ^lumbers!]  Two  fuch,  as  no  one  Number  (except  a 
Unit)  willmeafure,  contrary  to  commenfurate ;  as  7  and  23,  &c. 
cannot  be  meafured  by  any  one  Number. 

Indices.'}  Numbers  which  fhew  the  Power  of  a  Root ;  and  in  Loga- 
rithms they  fhew  the  Number  of  Places  which  the  natural  Num- 
bers belonging  to  any  Logarithm  confifts  of,  being  the  fame  with 
CharaSerifticKS..    See  Exponents,  and  alfo  Chap.  4. 

Ineffable  Numbers^  Are  Surds,  or  irrational  Numbers ;  which  laft 
fee  :  Or  (according  to  the  Import  of  the  Word)  Numbers  not  to 
be  exprefled.' 

Incompofits.'}  Numbers  which  no  other  but  a  Unit  will  meafure,  be- 
ing contrary  to  Compofit,  and  are  the  fame  with  prime  Numbers, 
as  7,  ti,  23,  29,  31,  and  hundreds  more. 

htire  or  whole  Numbers^}  Any  Number  of  Units  or  Ones ;  (but 
Fra&ions  are  one  or  more  Parts  of  a  Unit)  fo  that  one  is  the  mid- 
dle between  infinite  Units  and  infinite  Parts:  and  tho  it  is  by  fome 
not  allowed  to  be  a  Number,  yet  fince  it  is  the  Foundation  of  all 
Numbers,  whether  whole  or  broken,  (for  2/3,4,  &c-  atefo  many 
ones,  and  4*>  t>  t>  &c-  are  fo  many  Parts  of  one)  and  fince  1  is  as 
properly  half  the  Number  of  things  which  are  but  2  in  all,  as  2  is 
halt  the  Number  which  are  four  in  all  >  it  follows,  that  fince  1 
is  not  a  Fra&ion,  (or  Part  of  1,  which  would  be  a  Contradiction 
to  affirm}  it  muft  be  a  Whole,  1.  e .  a  whole  Unit,  or  the  Num- 
ber 1,  as  properly  as  2  is  2  Units,  or  the  Number  2,  3  the  Num- 
ber 3,  4  the  Number  4,  &c.  For  Unity  is  as  properly  an  Indi- 
vidual (or  infeparable  from  Number)  as  thefe  or  any  other.  And 
if  we  take  a  Series  of  Numbers,  as  1,  2,3,4, 5 /here  1  in  all 
refpe&s  is  a  Number  according  to  its  Nature,  as  any  of  the  other 
are  agreeable  to  the  fame  common  Nature  of  Number,  and  lis 
one  Term  or  Place  in  that  Rank  as  well  as  the  others  r  and  if  the 
five  Digits  be  made  one  Number,  as  12345,  1  is  here  1  ten  thou- 
fand,  which  is  far  from  being  no  Number.  It's  trui:,  1  Uv.es  not 
divide  nor  multiply,  becaufe  it  would  be  abfurd  to  L\y  il;.u  ;;  Man 

hud 


had  *  l(*m&,  laftf,  Ounce,  orcfettka,  divide*  tawttft hmAtf? 
or  that  btfcaufe  I  fiiy,  x  Ht»&,  i  Fieldy<Jte  I  (braid  eadude  the 
Number  i>  beeaufe  k  doe*  not  make  move,  or  left  than  that  Horfe 
.  or  Field,  and  fa  be  contrary  to  the  common-  Nature  of  all  other 
Numbers.  And  as  it  multiplies  and  divides  as  much  as  it  ougfrt 
to  do,  making  every  thing  once  itfelf,  and  giving  the  Whole  to 
one  Perfon  where  no  one  is  to  have  a  fllare  with  him ;  fo  in  Ad- 
dition, &c.  it  does  as  all  other  Numbers  do,  L  e.  augments  or 
diminilhes  any  other  Number  fo  much  as  icfelf  amounts  to :  For 
if  I  add  i  to  j,  it  makes  6 ;  that  is,  fo  much  more  than  5,  as  is 
the  Number  1  added >  as  2  added  to  $,  makes  7,  which  is  it- 
felf (orN°2i)  more  than  the  *,#V.  Arfd  whereas  fbmg  great 
Men,  as  Euclid,  Sec.  have  defined  Number  to  be  a  Multitude  of 
'  Units ;  it  is  highly  probable  they  meant  no  more  than  this,  That 
as  Unity  is  but  1,  and  there  are  M.llions  of  Millions,  nay,  infinite 
other  Numbers ;  therefore,  fay  they,  that  Number  (in  the'  gene1- 
ral  way  of  fpeaking,  or  for  the  moft  part  without  comparifon)  is 
a  Multitude  or  Aggregate  of  Units. 

Integers,']  Are  whole  Numbers,  compared  with  their  Parts ;  as  t 
Penny  is  an  Integer  compofed  of  4  Farthings,  its  Parts  into  which 
it  is  divided ;  i  Shilling  is  an  Integer  compared  to  Pence* or  Far- 
things, of  which  it  is  compofed.  But  an  abfolute  Integer  is  a 
Unit  of  the  highefl  Denomination  of  any  Specie  of  Matter  or 
Thing  :  as  1  Pound  Sterling,  &c.  1  Ton,  x  circle,  &c.  and  2,  3, 
&c.  of  the  like,  are  fo  many  abfolute  Integers. 

Inational  Numbers,  or  Surds,*]  Arefuch  whofe  Roots  cannot  be  accu- 
rately extracted,  as  being  no  Figurate  Numbers  :  But  then  they 
are  to  be  confidered  as  Surds  or  otherways,  when  compared  with 
the  Power  they  are  of.  Thus  16  is  a  ourd,  or  irrational  Num- 
ber, if  fuppofed  the  3d  Power  of  fome  other;  but  if  you  fuppofe 
it  only  the  2d  Power,  it  is  not  Surd,  but  compleatly  the  Square 
of  4 :  and  the  like  may  be  obferved  of  others.  And  when  we 
meet  with  Surd  Numbers,  (or  thofe  that  are  Rational,  which  are 

,  at 

to  be  wrought  with  Surds)  we  mark  them  thus>V7>  V  7  is  the 

way  of  expreffing  the  Square  Root  of  7  5  sl%7  is  the  Exprefflon  of 
the  Cube  Root  of  27,  which  is  equal  to  3,  &c.  But  more  of 
this  under  Powers,  dec  in  the  Algebraic  Part. 

Lit.  or  L.  (from  Libra  a  Pounds-weight,  or  20/.)  The  Mark  pirt  over 
a  Column  of  Pounds. 

Lineal 


UmaL(cr  limmfy  Humbert.']  S*6h  a*  rep^cfeitor  afe^  DimeHfions 

'  .ofaiine,'  Root,  *r  Side  <df  a  Geometrical  Figure.  Thtis'if  a 
figure  he  m  -eotaft  $>r  Gtometrioaf)  Square^  containing  ioo 
Foot,  ioo  is  the  Supetfickfl  Number,  and  the  Side  or  Linear 
Number  is  *o :  If  fate*  long  Square  (or  ParaHdogram)  of  the 
Content  of  40  Yards,  the  Linear  Numbers  j(or  Sides)  a*e  4  and 
io,  or t  and  5. 

Lineal  Arithmetic,]  \%  that  Science  performed  by  Lines. 

Logarithms,"]  Are  Artificial  Numbers,  of  great  ufe  in  Matttematfcks ; 
the  Invention  of  Lord  Neper*  Baron  of  Mercbifton.    See  Chap.  7. 

Mixt  Numbers.]  Whole^Iumbers  and  Fra&ions,  (Vulgar  or  Deci- 
mal) which  ai?e  placed  together:  as  134,  *9-75,&c.  Or  any 
Number  compofed  of  Digits,  or  Digits  and  Cyphers  that  are  not 
next  the  right-band. 

Muhdples.]  Are  Numbers  produced  by  the  Multiplication  of  fomer 
known  or  affignM  Number :  as  40  is  a  Multiple  of  8  or  5,  be- 
caufe  either  o?  thofe  will  divide  40  without  Remainer,  and  20 
is  a  Multiple  of  4  and  5 . 

Multiples,  or  Equimultiples^]  Are  Numbers  multiplied  by  one  and  the 
iame  Number:  as  i*  and  28  ate  Equimultiples  of  3  and  7,  for 
12.  28:;  3.7. 

Multiples,  or  Common  Multiple^}  Are  when  one  and  the  fame  Num- 
ber is  produced  by  different  aliquot  Parts  :  as  40  is  a  common* 
Multiple  of  2, 4,  and  5,  becaufe  any  of  thefe  divide  it  without 
•Remainer,  and  becaufe  thefe  multiplied  one  in  another  produce  40. 

Muhiplicator?]  The  fame  as  Multiplyer.     See  Chap.  1.  Sea.  4. 

Mufical Proportionate.*]  The  fame  as  HarmonicaL    See  Chsp.i*  SeSt.^. 

Negative  Arithmetic.']  Set  (N)  near  the  beginning  of  Algebra,  11* 

which  this  kind  is  chiefly  ufed. 
Numerator  of  a  Fraftion.']   The  Nomber  of  Parts   coatained  in  it^ 

See  >Chap.  %. 

(Ob.  <(frof»  <Qbdus  a  Halfpenny)  The  Mark  put  for  two  Farthings  it* 
old  Writings. 

PerfB  Numbers.*]  Thofe  which  are  equal  to  the  Sum  of  their  aliquot 

rartt ;  as  tt,  is  equal  to  the  Sum  of  its  Parts  x,  2, 4,  jr  *4,  wnicht 

is  28;  and  r,  2,  and  3,  are  6. 

Parts  frfipvrtioual^]  See  3d  and 4th  General  Heads,  &H.4-  *f<3>ap*7~ 

Plain  Numbers^]  Are  thofe  which  may  be  produced  by  multiplying' 

fbmt  Number  m  another,  as  6  the  Produft  rf  3  by  2*  8  the;  Fro- 
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dud  of  4 by  2,  &c.  (but  7,  u,  13,  &c.  are  no  foch.)  Thefeate 
the  fame  with  fuperficial  Numbers,  becaufe  the  Content  of  a 
plain  fuperficial  Figure  is  produced  by  multiplying  two  Num- 
bers, which  are  fuppofed  its  Length  and  Breadth  .together. 

Pofitive  Numbers.^]  The  fame  with  Affirmative.  See  Abfolute  Ntm* 
bets,  above. 

Powers  of  Numbers  ,]  Are  the  Root  or  firft  Power ;  the  Square  or  fe-' 
cond  Power,  produced  by  multiplying  the  Root  in  itfelf,  &c.  as 
follows. 
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Each  Power  being  produced  by  multiplying  the  next  before  it 
towards  the  left-hand  by  the  Root. 

And  that  thefe  Terms  of  the  Powers  are  really  what  they  are 
called ;  if  the  5th  Power  or  Surfolid  (in  the  ift  Example .3 2,  in 
the  2d  243)  be  fquared  or  multiplied  in  itfelf,  it  produces  the 
fquared  Biquadrate  or  xoth  Power,  for  32  by  32  gives  1024 ;  or 
243  by  itfelf  makes  59049.  And  the  like  may  be  obferved  of  ,the 
reft  :  for  a  more  full  Account  of  which,  fee  the  Word  Powers  in 
.  the  beginning  of  Algebra,  Chaf.  7. 
Promifcuous  Numbers.*]  Compofed  of  Digits  without  any  limited  Or- 
der, as  7291,  3^24*  and  thoufands  of  others,  as  under  ACxt 
Numbers.  "™  Proper 
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Proper  FraS&ons!}  See  Chap.  i.  Sett,  i . 

Proportion.'}  See  Subdupk,  Subtriple,  Submultiple;  and  SeSi.  3,  C**/.  2. 

It  is  marked  with  Points  thus,  3.  4  : :  6.  8.  if  direft. 
/Vim*  Numbers.}  Such  as  no  other  but  Unity  will  juftly  divide.    See 

htcompofits. 
Proportional  Parts!}  See  Parts  Proportional. 
Progrejjion!}  Numbers  in  Arithmetical  and .  Geometrical  Prqgrei&on. 

See  Chap.  2.  Sett.  2. 

Q.  (from  Quadrons  a  Farthing)  the  Mark  put  over  a  Column  of 

Farthings.  • 

Quotient.}    See  Divi/ion,  Se&.  5 .  Chap.  1 . 

Rootsbf  Numbers.}  The  Rrft  Powers.  See  i*awrj  above,  and  I/war N°. 

Ratio,]  Is  the  Reafon  or  Proportion  that  one  Number  bears  to  ano- 
ther. Or  more  particularly  it  is  Direft,  Simple  Ratio,  Duplicate 
Ratio,  Triplicate,  &c.  SeeChap.i.  Sett. 3.  Or. Ratio  in  Pro- 
greflion  is  the  Rate  by  which  the  Terms  increafe  or  decreafe. 

Rmangle!}  The  fame  as  Produft,  which  is  the  Sum  produced  by  mul- 
tiplying 2  together;  as  2  times 4 is  8  =  the  Produft  or  Reftangle. 

Reverting  Numbers!}  Such  as  are  compofed  of  a  like  Number  of  Fuc- 
ceffive  Digits  amending  and  defcending,  as  345  543,  7887,  &c. 

Round  Numbers!}  The  fame  with  Articles  and  Decades,  which  fee* 

Sefquiplicate  Proportion!}  See  Head  12.  of  Se6t.  3.  of  Chap.  2. 

Similar  Numbers^}  Are  either,  ift,  Plain,  which  are  fuch  as  form 
like  or  fimilar  plain  Figures ;  as  a  Plain  of  2 1  formed  by  the 
Redangle  of  7  by  3,  is  fimilar  to  another  of  84  formed  by  the 
Sides  or  linear  Numbers  14  and  6 ;  for  as  6  to  i^.fo  3  to  7.  Or, 
2dly,  Similar  folid  Numbers  are  fuch  as  form  like  or  fimilar  So- 
lids (as  Parallelopipedcns,  or  2  or  3  Dyes  joined  to  the  end  of 
each  other)  of  different,  but  proportionable  Dimensions. 

S.  (i.e.  SoUdus)  the  Mark  placed  over  Shillings  in  a  Colump  of  Money. 

Spheric  Numbers!}  The  fame  whh  Circular  Numbers,  which  fee.    \ 

Subduple  Proportion.}  Numbers  are  in  fubduple  Ratio,  when  the  An- 
tecedent contains  the  Confequent  (or  .the  contrary^  twice;  as  5 
to  xo,  or  40  to  20,  and  the  like. 

Subtriple!}  Numbers  are  in  a  fubtriple  Proportion,  when  the  Confe- 
quent is  3  times  the  Antecedent,  or  the  contrary ;  as  9  to  27,  or 
90  to  30,  &c.    .  T  4 

Submultiple!}  Numbers  are  in  a  fubmultiple  Ratio,  when  the  Con- 
fequent contains  the  Antecedent,  or  the  contrary,  above  three 
times  without  Remainer. 

C  Square 
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Square  Numbers.]  All  fijch  as  ve  produced  by  multiplying  any  Num- 
ber by  itfelf,  becaufe  that  noduft  reprtfents  a  Figure  of  four 
equal  Sides. 

Surd  Number s.]  The  feme  with  Irrational,  which  fee. 

Sexagejimal  Numbers,]  Are  fuch  Fra&ions  as  have  .60  Cor  their  De- 
nominator,  ufed  in  meafuring  Time,  and  the  Motion  of  the  Ce- 

•    leftial  Spheres,  Geography  and  Navigation :  But  they  put  not 

down  the  Denominator  in  thefe,  no  more  than  in  Duodecimals* 

becaufe  it  never  atoe»s,'  being:  always 6a,  as  thofe  are  n.    Ttnfc* 
o    /     //    ///     ////   wu 

5 1 :  30 :  45  :  17  :  ai  :  59  are  read.  5 1  Degrees,  jo  Minutes,  (or* 

.tfoth  Parts  of  a  Degree)  45  Seconds,  (or  doth  Parts  of  a  Minute) 

17  Thirds,  (or  tfoth  Parts  of  a  Second)  21  Fourths,  (or  60th  Pares. 

.  ,of.  a  Third)  and  59  Fifths,  or  60th  Parts  of  a  Fourth,  &c. 

,  Of  Operati<?n$  in  this'  kind  of  Fraftion,  the  Wcik  of  Addi- 
tion is  eafy :  Adding  up  a  Column  of  Minutes,  Seconds,  &c.  and 
dividing  by  tfo,  putting  the  Remainer  under  the  Line,  and  car- 
rying the  Quote  ^o  the  next  Column  toward  the  left  hand,  &c 
borrowing  da  always  in  Subftra&ion.     And  for  multiplying  De- 

'  *  grees,  Minutes,  Setonds,  Thirds,  &c.  thefe  may  be  done  deci- 
mally, by  reducing  the. lower  Denominations  into  the  Decimal  of 
the  higheft,  and  then  working  as  is  (hewed  in  Decimals,  Chap.  3. 
And  by  the  fame  Rule  and  Divifioa  of  Decimals,  is  the  beft  way 
to  divide  thefe.    But  fee  Chap.  5. 

Sficcejfive  Numbers.*]  Such  as  are  compofed  of  Digits  which  ftand  in 
a  natural  Succeffion  amending  and  defending,  as  34567*  or  9%] 6. 

Tabular  Numbers.]  Such  as  are  found  in  Tables,  as  of  Logarithms,. 

Intereft,  &c. 
Tarif  Numbers.]  The  feme  as  Tabular  Numbers. .  But  the  Term  is 

moft  ufed  in  Tables  of  Cuftoms,  and  Series  of  a  Divifor  by  the 
•    9  Digits. 
Terms.]  The  two  Parts  of  a  Vulgar  Fraftion  are  called  its  Terms  ; 

and  fo  are  the  feveral  diftind  Nupbers  in  an  Arithmetical  and 

Geometrical  Progreffion* 
Ternary  Numbers.]  Such  as  have  3  places :  Or  even  3  places  of  any 

Number  ace  fomanyTernarys,  as  ufed  in  extrading  the  Cube  Root*. 
Triplicate  Proportion.]  See  Proportion^  or  Sett.  3.  of  Cbap.i.  Head  io« 

Unknot  Unky.]  The  Number  1.    See  fytire  Numbers,  above. 
Unevenly  edd  Numbers.]  Thofe  odd  Numbers  produced  by  the  Mul- 
tiplication of  %  odd  Numbers  together  J  as  6u  wliich  is  7  ujnes 
'  8-*  45 >  which  is  $  times  5,  6tc* 
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Trcateth  of  thefeveral  Parts  of fingle  Arithmetic 
(called  Common  (Arithmetic  in  whole  Num- 
bers) containing  Numeration,  ^Addition,  Sub* 
ftra&ion,  Multiplication,  Divifion,  and  the  Em- 
trattion  of  Roots,  which  are  called  Simple  or 
Single  Rales  of Arithmetic,  as  being  Funda- 
mental Parts  or  Principles,  by  one  or'  more  of 
which,  all  Operations  by  Numbers  are  performed* 

S  ec  t.  *.    Of  Numeration  cf  Inlise  Numbers., 

I Y  this  firft  Part  we  are  taught  how  to  read  or  write 
down  any  Number  propofed,  by  afligning  a  propel 
and  natural  Denomination  for  the  Place  ot  each  Di- 
git in  any  Line,  (tho  compofed  of  never  fo  many  of 
thofe  Digits)  and  then  by  observing  what  Digit  i& 
there  placed. 
By  a  Digit  we  under  ftand  any  fingle  Figure  po& 
feffing  but  <*ne  place,  a*  i  to  9  inclufive. 

There  is  alio  a  Cypher,  (or  o)  which  {landing  alone,  or  next  did 
left:  hand  of  any  fingle  Figure  or  Number  of  Figures  in  whole  Num- 
bers, is  of  nb  value;  it  only  ferang  to  fill- *p- places,  in.  order  to 
augtffcoX  -tbfe.  valfe  of  the  fimple  Figure  or  Eigaw&y  which  arc! 
placed  to  the  lefc  hand  thsmaS?  which  plaee*  might  a*  well  be  fop- 
piiodrbyaPoini^^)  OrHypten  (-)  thus,  i£«h£t  had. attained?  * 
Cuftom,  as  the  (  o  )  hath 

By  what  is  laid  it  a|>pe*rs,  that  after  we-knew  the  Character  of 

t|e  9  Digits,  (which  almoft  every  Child  leamcth-  C&*  fooa  as  it  cart 

read)  there  is-  nodiing  remains  to  make  one  able  t*  read  any  Num- 

J  C  a  ber, 
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ber,  but  to  confider  by  what  Name  the  feveral  Places  in  any  Num- 
ber or  Rank  of  Digits  is  calle4 i  and  that  will  appear,  by  what 
follows,  very  obvious. 


T%e  Denomination  ef  each 
particular  Place  of  any 
Number  not  exceeding  9 
Places,  or  that  of  Hun- 
dreds if  Millions* 


:  One  Hundred  Millions 

Ten.  Millions r-—  . 

One  Million   ■ — 

-  One  Hundred  Thoufand 
j»Teh  Thoufand  •■ .  ■  \  " 

\  Qne  Thoufand    

An  Hundred 

Ten    — 

One    *   —  — 

Two  Hundred  Millions 

twenty  Millions ,   , 

Two  Millions 

Two  Hundr.Thoufend 

Twenty  Thoufand 

Two  Thoufand 

Two  Hundred  - 

Twenty 

Two 

Three  Hundr.MiUions 

Thirty  Millions 

TTrcee  Millions 

'ThreeHundr.Thoufand 

Thirty  Thoufand 

Three  Thouiand 

Three  Hundred 

Thirty        — — 

Three 


Examples  bow  the 
Courje  or  Order  of 
thiflaqes  augments 
toward  the  left  hand 
infinitely. 

mum 

IOOOOOOOO^ 

ioo.ooo.qO 

J  O.O  OQOO 

I  QOOOO 

I  o  o  o  o 

IOOO 

«       .  * 

100 
I  o 

*J 

200000000^ 
20000000 
2000000 

t 

200000 


How  each  of  .the  9 
Numbers  are  to  be 
read  in  one  Line  or 
Number. 
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* 

From  the  Scheme  above  it  may  be  obferved,  viz..  ifiy  From  the 
middle  Column  it  is  plain  that  every  place  towards  the  left  hand  in 
any  Number  is  10  times  the  Value  or  Number  of  the  place  next  it 
towards  the  right  hand ;  as  i,  2,  or  3,  in  the  2d,  3d,  or  4th  places 
becomes  10,  100, 1000  ;  20, 200,  zooo;  and  30^300,  3000,  &c. 

2dfy,  The  Column  next  the  left  hand  gives  you  the  "Name  that 
any  Number  in  any  place  (not  exceeding  the  pth)  is  to  be  called 
by  :  As  thefirft  or  uppermoft  in  each  of  the  three  Examples  above, 
is  the  Hundreds  of  Millions  place  ;  and  confequently  the  Numbers 
are  in  Value  1,  2,  and  3  hundred  Millions,  becaufe  the  Digits  there 
placed  are  1,  2,  and  3.     But  inftead  thereof,  if  4,  5, 6y&c.  were 

Jut  in  thofe  places,  the  Numbers  mud  be  4  hundred  Millions,  f 
undred  Millions,  or  6  hundred  Millions,  &c.  the  Value  or  Name 
depending  on  the  place  that  any  Digit  poflefleth  in  any  Number. 

idhy  From  the  third  Column  it  is  evident,  that  in  reading  a 
Numoer  there  is  a  Contra&ion  or  Abbreviation  of  the  Words  in  the 
firft  Column  to  be  ufed.'  Thus  (in  the  third  Example)  we  do  not 
read  the  thr^e  firft  Lines  3  hundred  Millions,  30  Millions,  and  3 
^Uions^  but  do  only  name  the  word  Millions  after  the  laft  of  the 
three  Figures.  Thus  3  hundred  thirty  three  Millions,  and  fo  of 
the  Thou&nds,    we  fay  3  hundred  thirty  three  Thoufand,   &c* 

333- 

By  thefe  Rules,  any  Number,  tho  never  fo  great>  may  be  read* 

as  is  farther  exemplified  by  the  following  Table  of  this  Art  of  Num- 
bering; which  is  much  more  copious  and  ample,  than  any  Aritbr 
metic  that  I  know  of  exhibits. 


ZSft 

I 


r 


JLi,  1  ^ 


J-  S     «     «     4  *  *  '  * 

£2^07600043  QOOOI31  573  a  J  OOOOOO732  J  J 43  7(3  3 


-     ■     -  .    -  -  .,  --W- 

jj-"  3  1000000423  203  0443  220030003  2  j  5  7000 

34 2000007234003  4000400  00  0057643  0042 

33 -340000023  4  j  0000425  j  joo 000031 1416.3 

32 -45600005  2  1  34560003  21  5  7000042  165  2 

3  *-     ~ 3  *  1  do 00 4 5  00406 00 on 3  5  10000  13271 

i° ' '4230000043  2  1764314000234002917 

29        ......  2  11345  67  8900000000001  234567-89 

28— ■  ■  311234567S00000000001  2345678 

17 "  ■  -  4321  23  45^700000000001  2.34567 

z6  543  i1  2345600000000001  23456 

25 ' '65  43  2  1  23450000000000  1 1345 

2-4~~ : •— :-  76.5  43. 1  j  1-34000000000012  34 

23 -"- -876543212309000000001 13 

■  9876543 H2000000000012 
—   12  34567891 ooooooooooi 

2Q  -  ■"      23456789002300000000 

*g  ■■- ,  3000045678934000021 

18  400005678923450431 

r7  50000678912345433 

16  ' — — — — — — 6000078901134364 

1 5 '" ' '  ■ 7 00 oo 89 00123445 

*4  ■  8000090001 2346 

l3~ ~ '     " 90000876543  2  1 

\%"~—      ■ 123456789013 

" ■  =°o345<*7893 

10  "■  ■  ■    3000456789 

g  ■       ■  — -400056789 

8  "'  '      —    —  '       -60067890 

7 7000889 

6 ■■ •  800091 

*  98765 

4  42  2  1 
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i.  It  may  not  be  improper  to  inform  the  Reader,  that  we  make 
ufe  of  the  words  Billions,  Trillion*,  &c.  to  prevent  the  Coafafion 
that  would  arife  by  the  often  repeating  Millions  of  Millions,  &c. 
Aod  if  it  be  enquired  how  much  a  Triflioi*  (or  the  like)  is ;  I  kx)k 
for  the  Units  of  Trillions  at  the  top  of  the  Table,  and  calling  my 
Eye  downward  in  that  Line  tilt  I  come  no  the  lower  end  of  it,  I 
then  look  dire&ly  toward  the  left  hand,  and  find  it  a  Number  con- 
fiding ot  iy  places,  itf*-  a  8  Cyphers  and  (i)  next  the  left  hand  in 
the  19th  place,  and  i«  fotipd  by  involving  (or  multiplying)  a  Mil- 
lion in  itfelf,,  and  that  Produft  by  a  Million.  So  that  a  Trillion  id 
as  much  as  to  Cay,  one .  MUbon  of  Millions  of  Millions.  So  like- 
wife  a  Quartillion  is  J  000000  multiplied  three  times  initfelf,  (called 
it$  Biquadrate)  and  confifts  6f  ay  places :  A  QuinquilUon  is  1009000 
multiplied  4  times  in  itfelf,  andconfifts  of  3 1  pl&ces,  (called  the  Sur- 
folid  or  fifth  Power  of  1000000,  o£  which  Powers  I  fhall  fpeak  in  a 
bropcr  place)  AH  which  appears  plain  by  the  foregoing  Table  : 
for  Units  of  Quinquillions,  catling  your  Eye  downward  to  the  end 
of  that  Column  or  Series,  and  thence  dire&ly  towards  your  left 
hand,  you  find  the  Figure  31,  which  fhews  it  confifts  of  3 1  places, 
yfc.  30  Cyphers  afid  (1)  next  the  left  hand.  And  thus  may  you 
find  what  number  of  places  any  Number  in  the  whole  Table  con- 
fifts of. 

a.  Or  if  you  would  know  the  Value  of  a  Number  confiding  of 
any  number  of  places,  it  is  but  looking  for  the  places  in  the 
Column  of  places,  and  calling  your  Eye  direftly  to  the  right  hand, 
tiH  you  come  to  a  Figure,  which  tracing  upward  in  the  (ame  Series 
or  Row,  you  have  the  Name  or  Value  ot  the  Number,  confifting 
©f  any  of  the  places  j*iven« 

3.  By  the  Table  it  appears  alfo,  that  there  is  no  more  difficulty 
in  reading  a  Number  of  36,  &c.  places  of  Figures,  than  in  a  Num- 
ber confifting  of  6  places.  For  when  any  large  Number;  is  required 
to  be  read,  begin  at  Tens  place,  and  tell  d  towards  the  left  hand, 
over  which  make  1 :  then  continue  to  tell  6  more  the  fame'way, 
and  over  that  make  air  and.  fo  forward  6  more,  and  make  3, 
(which  will  fell  over  the  rpth  place :)  So  that  having  marked  thus* 
your  whole  Number  given  as  in  the  Table  above,  1  read,  for  ex- 
*mElej,  the  firft  Number  in  the.  Table  thus  : 


wjThott^ 
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103  Thoufend,  45 5  Quinquillions, 
-  '  78pTIwu&ad,  87tf£^rtillions, 
543  Thoufand,  234  Trillions, 
j  67  Thoufand,  S98  Billions, 
7  d  j  Thou&nd,  432  Millions, 
345  .Thoufand,  £78. 

And  the  fecond  in  the  Table  thus  ir+290760  Quinquillions, 

4 j  00  Quartillions, 
1325  Trillions* 
732100  Billions, 
73  Millions, 
212437 

In  fhort,  the  Digit  being  known,  tnd  the  place  it  poflefleth,  we 
have  nothing  to  do  but  nrft  to  mention  the  Digit,  and  then  the 
place.  As  9  in  Units  place  is  9  Units,  8  is  8  Units,  &c.  9  in  Tens 
place  is  9  Tens  or  Ninety  ;  9  in  Hundreds  place  is  9  Hundred,  &c. 
So  365  is  3  in  Hundreds  place,  6  in  Tens  place,  and  5  in  Units 
place ;  or  3  Hundred,  do,  and  $  :  And  the  like  of  any  other 
Numbers. 

The  narrow  Column  toward  the  right  hand  of  the  reft,  may 
ferve  to  refer  to  the  Table  upon  occafion.  As  the  Minutes  fince  the 
Creation  to  Anno  17 16  inclulive,  are  3005387360,  which  confifting 
of  ten  places,  is  numbered  as  the  7th  Line  in  the  Table,  with  re- 
fpeft  to  the  Names  of  the  places :  Sd  like  wife  it  being  computed  (in 
the  Ufe  of  Multiplication)  that  the  Number  of  Diamonds  of  a 
quarter  of  an  Inch  fquare  that  would  pave  our  Globe,  fuppofing  it 
even  and  all  Earth,  are  1281384485801x^48000 ;  which  confifting 
of  20  places,  is  numbered  or  read  as  the  17th  in  the  Table.  And 
the  Value  of  thofe  Diamonds  being  £1281384485801164800000, 
which  confifts  of  22  places,  it  muft  be  read  as  the  19th  in  the  Ta- 
ble above. 

Thus  it  appears,  that  the  Table  is  abundantly  large  enoygh  to 
afford  an  Example  how  the  greateft  Number  that  can  arife  from 
almoft  any  Subject,  may  be  numbered  :  and,  in  truth,  I  have  made 
it  fo  large  to  oblige  fome  curious  Perlbns  by  way  of  Speculation, 
more  than  for  any  abfolute  Neceflity  there  is  for  it. 

There  is  likewife  another  Way  of  exp  re  fling  Numbers  by  Letter^ 
ufed  by  the  Roman  Numerifts,  and  in  Accounts  in  our  antient  Re- 
cords, &c.  and  may  be  termed  Literal  Numbers,  or  the  Numeral 

Letters ;  which  are  thefe ; 

I  1 
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ADDITION  is  a  Rule  whereby  feveral  (even  tho  never  fo 
many)  Sums  are  aggregated  and  contra&ed  into  one  Sum, 
^called  the  Total. 

a>  If  the  Numbers  to'  be  added  be  of  one  Denomination,  or  be 
abftrad  Numbers,  it  is  properly  called  Single  Addition ;  and  in 
this  cafe  let  the  Name  ot  the  thing  you  add  be  what  it  will,  you 
muft  for  every  10  in  Units  place  carry  1  to  the  Tens  place,  and  for 
every  10  in  that  place,  carry  1  to  the  Hundreds  ;  for  every  to  in  the 
Hundreds  place,  1  to  the  Thoufands  place,  and  fo  forward,  if  you 
have  never  fo  many  places:  becaufe  in  Numeration  it  has  been 
fhewn*  that  10  in  Units  is  1  in  Tens  place,  &c. 
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EXAMPLES. 


I.     j 

ib 

|              1 

Hundr. 

Sterling. 

Weight. 

EUs. 

* 

Weight. 

17642 

• 

3769 

93*7 

9763 

8458 

14239 

9762 

872 

4764 

4763 

2997 

919 

»3 

8324 

3862 

26 

3*7 

8 

8764 

*47 

577864 

o934 

3*9 

$183 

I3»8j7 

3  763J 

1  4J714 

205*30 

Barrels. 


1764 
86 

9 

73* 
876 

384 


385iSums 


/. 

7463 
421 

833 

1008 

94 

9 

363 

1371 

43* 

5>2 

140 
832 
721 

9367 

43i 
210 

182 

3* 
1003 

47 
82 

312 

1714 


s. 
19 

4 

17 
12 

8 

10 

13 
10 

1? 

3 
10 

11 
11 

16 


15 
3 


7t 
10 

Hi 

4 
1  of 

x 

""4 

4 
ll»- 

10 
8 

11 

io* 
6 
11 

8J 

7 
11 

10 

9i 

11 


3 .  If  the  Numbers  to  be  added  are 
Contraft,  or  have  feveral  Denominations, 
which  depend  on  the  Value  of  the  fame 
thing,  or  on  the  fame  Sum  received  and 
paid,  &c.  as  the  Column  of  Pounds, 
Shillings,  Pence,  and  Farthings  in  the 
Margin  f  you  muft  begin  with  the  Far- 
things, and  for  every  4  of  them  carry  1 
to  the  Pence,  for  every  12  Pence  carry  ^ 
1  to  the  Shillings,  for  every  20  Shillings  *0™  =  27168  :  17  :  %\ 
carry   1  to  the  Pounds,  cTc.     But  be- 

caufe  I  would  not  have  you  point  at  every  12  in  the  Pence  place, 
which  fullies  and  fouls  Books  that  are  kept  clean ;  I  have  therefore 
inferted  the  following  fhort  Table,  that  you  may  fee  how  many 
Shillings  is  in  any 
Column  of    Pence 
that  can    well  be 
fuppofed  to  *  come 
to    hand ;     which 
may  ferve  till  you 
have   learned  how 
to  divide  by  12:  for 
then  you  need  not 
the  Table. 

N*te9 


The  TABLE  ufed  in  Addition  <f  Pente. 

d.     s. 

d.     sA    d.       s. 

d.        s. 

d.       s. 

12=1 

60=5 

108=  9 

156=13    294=17 

24=12 

72=6 

120=10 

168=14  216=18 

36=3 

84=7   132=11 

180=45 

228=19 

(48=4  ls?6=8|  144=12 

192=16 

240=20 
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Note,  That  t  is  1  Farthing,  or  one  Ath  part  of  a  Penny  (or  other 
thing)  \  is  one  half  of  a  Penny,  &c.  and  J-  is  3  fourth  parts  of 
a  Penny  or  other  thing  that  is  placed  before  it. 

And  in  confequence  you  find  the  Sum  of  the  Farthings  in  the 
laft  Example  to  be  19  (or  4  Pente  3  Farthings :)  Put  down  the  J- 
(as  you  lee  in  the  Sum)  and  carry  the  4  d.  to  the  Units  place  of 
Pence,  faying  4  and  1  is  5,  and  9  is  14,  and  1  is  15,  and  fo  on, 
you'll  find  when  you  come  to  the  top  of  the  Series  78  Pence.  Put 
down  the  8  on  a  piece  of  (by  or)  wafte  Paper,  and  carry  the  7  to 
the  Tens  place  of  Pence,  faying  7  and  1  is  8,  &c.  till  you  come  to 
18,  (at  the  top  of  the  Column)  which  put  down  to  the  8,  and  it 
makes  188  Pence;  which  by  the  little  Table  is  iff.  and  8  over: 
Therefore  put  down  the  8  Pence,  and  carry  the  15  s;  to  the  Units 
place  of  Shillings,  faying  15  and  3  is  18,  and  5  is  23,  &c.  to  the  top. 
of  the  Column,  when  the  Sum  is  77.  Put  down  the  7,  and  carry 
7  to  the  Tens  place,  faying  7  and  1  is  8,  and  1  is  9,  &c.  which  at 
the  top  you  find  19.  Put  down  the  odd  1,  (which  makes  the  7 
17  s.)  and  carry  half  of  18  or  9  to  the  Pounds,  which  fum  up  as  by 
the  Example  of  1  Denomination,  and  you  find  the  Sum  total 
2716SI.  17  s.  8  d.  -J-. 

4.  Hence  it  may  be  inferred,  that  any  Numbers  may  be  added, 
tho  of  divers  Denominations,  as  tho  they  were  of  one  ^domina- 
tion or  Name.  So  the  Sum  of  the  feveral  Columns  of  MBPy  fore- 
going, is  27159/.  181  s.  1S4 d.  19  qrs.  or  /.  27168  :  17  :  8*.  for 
the  19  Farthings  any  one  knows  is  +d.  %y  184  Pence  by  the  little 
Table  is  15  ;.  4^.  and  4^.  in  the  Farthings  is  15  s.  8  a.  182  s.  is 
/.  9  : 2  2  —  and  the  15  s.  in  the  Pence  is  /.  9 :  17  : —  Put  down  the 
17,  and  add  the  9 1,  to  27159,  makes  the  Total  /.  27168  :  17  :  8  \ 

This  is  much  the  beft  way  >  done 
without  pricking  and  carrying  from 
one  Denomination  to  another,  which  . 
one  is  apt  to  forget  when  he  has  a 
mind  to  run  a  Sum  over  a  fecond  time.     1 

And  by  one  and  the  fame  Method 
you  add  all  kind  of  Denominations  of 
Weight,  Meafure,  Money,  &c.  And 
for  reducing  the  Sums  properly,  (as 
that  above  is  done)  you  will  eafily  fee  how  to  do  that  by  the  little 
Table  following  of  the  Quarters  of  Hundreds,  &c.  in  the  Sum  of 
the  Pounds,  (Jfr. 

D  2  TABLE 


l. 

*7159 i 

s. 
18a: 

184: 

qrs. 
19 

C     9- 

4: 
4: 

I  271*8 : 

17: 

8: 

3 

IO 


Addition <f Iiitbre  Numbers.     Chapx* 


Ton 


TABLE  u    Of  AvtrJupus Wight. 

Hand.    qr.G      Pounds     Ounces      Drams 

-so1  80  a  240    ■     3  5  840         5  7344<* 

1  ■  4  1 12 1792 28<$7X 

I 28 448 7I6& 

1  Itf       ■    ■         15* 

I——  *& 


Farth. 


7^i!  L E  2.    CfEnglijfr  Cwl 


Thefe  Tables  arc  put  into  the  moft  eafyaod  ufeful  Method 
I  could  think  of,  and  are  more  efpecially  adapted  for  reducing  Aver— 
dupois  Height  (by  the  firfi  Table)  a*d  EagJtJb  Coin  (by  tkefetoud  Table}* 
from  any  one  Denomination  to  another*  with  one  Multiplication  on 
XKvifion. 

For  the  more  eafy  adding  this  or  any  other  Example  of  Aver- 
dffipois  greater  Weight,  I  have  inferted  the  following  little  Tables 
whictv  fliews  the  Quarters  of  Hundreds  in  a.  Column,  of  Pounds 


ar 


Se&2*     jfd&twt  of  Jtttire  Mimkrs. 


zr 


A  Table  of  Quarters  <f  Hundreds 
in  a  Column  of  Pounds. 

fb     qr.C. 
28      i . 

$6      2 
84      3 
112      4    \ 

ft    qr.C 
140       j 
168       6 
196      7 
224      8 

ft    qr.C. 
252       9 
28a     10 
|o8     11 

133*     '* 

Au  Example  tfmi&ktg 
Avtrdxprit  greater 
Weight. 


Ton 

47 
192 

43 

9 

47 

55 

34 
84 

179 
.  84 

73 

*34 


C 

3 

rp 
18 


15 
18 

9 

16 

19 
16 

8 

18 

17 


tjr. 

21 

■as   4 
a 

3 
2 

1  : 

*: 

2  : 

2  : 

3« 
2.: 

I  : 

3 


lb 

11 

14 
15 


*3 

25 

12 

a? 

24- 

12 


In  the  Example  laft  above,  having 
added  each  (ingle  Series  or  Row  of 
Figures  (as  by  the  Rules  for  one 
Denomination  foregoing)  I  find  the 
Sum  2054  Tonr  1J6  Hundred,  24 

Quarters*  *nd  23°  Pounds. 

Then  (as  in  the  Example  before) 
I  muft  reduce  this  Sum  properly, 
which  is  tlone  thus  :  By  the  little 
Table  laft  inferted,  'tis  plain  that  in   Sum  2054 :  176  :  24 :  230 

130  tb  there  are  8  qrs.  and  6  ft.    In  —   ■     : 

the  24  Quarters  are  6  Hundred ;  and 
in  the  176  Hundred  (by  taking  half 
except  Units  place,  and  adding  the- 
odd.  10  to  the  Units)  are  8  Ton,. 
16  C.  the  Sum  of  which  is  Ton 
2063  :  4 :  o  :  6y  done  without  pric- 
king, Or  any  Charge  to  the  Memory. 


8 


6 
16 


8 
o 


•Ad 


2063 :      4 : 


But  for  fuch  as  can  do  Efi~ 
vifion,  the  laft  little  Table  will  not  be  of  fiich  neceflary  Ufe,  as  ic 


is  to  others. 


A  Table  fikvung  the  Ounces  in 
a  Column  of  Drams  1  or  ft 
in  that  of  Ounces. 


r<J— 1 1    80=  j 


33=2 
48=3 


96—6 
rt2=7 


*mm 


144=  9 
160=10 

r76=n 
192=12 


The  next  Example  is  done  thus  : 
Having  fummed  up  the  Units,, 
and  then  the  Tens  place  of  Drams,. 
I  find  the  Sum  rpi ;  the  Ounces  iro 
Kke  manner  177,  and  the  Pound* 
3134. 

And  by  the  fitric  Table  above* 
(which  any  one  may  make  or  en- 
larger  by  adding  16  to  itfelf,  &c.)  E 
find  that  the  next  Number  to  and 

left 


IX 
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An  Example  of  adding 

Averdupois     lejfer 
.  might. 
ft       Oun. 
7*4*    *5 


lefs  than  191,  is  175,  againft 
which  ftands  1 1  Ounces ;  and  191 
is  1 5  Drams  more,  therefore  I  put 
1 1  Oun.  1 5  dr.  down  as  you  fee. 
And  the  Sum  of  the  Ounces  be- 
ing 177,  I  look  for  that  in  the 
Table,  and  find  the  next  and  lefs 
Number  thereto  to  be  1 76 ;  a- 
gainft  which  is  11.  So  that  I 
put  down  1b  1 1 : 1  Oun:  as  yon 
fee  in  the  Margin,  and  as  in  the 
foregoing  Examples  ;  which  1 1 
added  to  the  Pounds,  and  the  1 
to  the  1 1  Ounces,  &c.  the  Sum 
reduced  by  the  little  Table  is 
ft  3245  :  12  :  15. 

And  thus  I  have  given  you 
fundry  Examples  and  Rules,  alto- 
gether new,  for  adding  large 
Numbers  of  feveral  Denomina- 
tions, as  tho  they  were  but  one 
Denomination,  without  carrying 
any  thin£  from  one  Name  or  De- 
nomination to  -another  :  which 
new  Method  I  take  to  be  every 
way  preferable  to  the  common, 
efpecially  where  there  are  large 
Examples  to  be  added  of  feveral 
Denominations.    I  ftiall  give  you 


73 
92 

173 
39 
9i 

475 
39 

99 

73a 

74 
86 

37 

75 

3* 
124 

53 
176 


13 
10 

14 
12 

9 

15 
11 

4 

H 
xx 

7 

13 
10 

4 
11 

4 


dr. 

12 
IJ 

7 
11 

10 

8 

12 

11 

14 

9 

15 
10 

3 

5 

14 
7 


ft. 


3234:  177  :  ipx 


xi  : 


XI 

1 


5}  Add. 


tfe.  3245  :     12  :     15  Sum. 


farther  Tables,  whereby  little  Ta- 
bles may  be  made  for  Addition  ;  or  wherefrora  Subftra&ion  and  Kcr 
duftion  of  any  thing  may  be  performed.  ^^ 

TABLE  3.     Wne-Meafure. 
Ton    Pipes    Hoglh.    Tiertian    Gallon     Quarts    Solid  Inches. 


■2- 
I 


-4- 
-2- 

I- 


-5 

-3 
•I' 

-X 


-252* 

126' 

6y 

42- 

I? 


1008- 
504- 
252- 

id8- 


4' 


y82l2 

•2pio5 

■14553 

•  9702 

•  231 


Table 
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Pints 
a— 


4' 

8- 


7»" 

144" 

i88- 


** 


t  ^      • 


Quarts 
-i 


TABLE  +    Beer-Meafure. 


-4' 

72- 


Pottle 
-i 

Gallon 


i* 


Firkin 
-i 


■j  tf— 1 8—^7-2- 


144 72— -3  <S- 


Kilderkin 


Barrel 
—i 


Note,  Ale-Meaftre  hath  32  Gallons  to  the  Barrel 


1* 


TABLE  5 .     -Dry  Meafure.  (3 6  Bufhel  to  the  Chaldron  of  Coals.) 

Laft    Weys    Quarters    Bufhels   Pecks    Gallons    Pottles    Quarts    Pints 


•2« 
J1 


■io- 


■8o- 

'4°* 
8- 


•320- 
i6i 

32- 

4" 


-540- 
•320- 

8- 

2" 
I 


;  Barley-Corns. 
3 


TABLES. 
Inch  £o»g  Meafure. 


2' 
I 


36- 
108- 


KJ2. 


Foot 
—1 


■3* 


YarA 
—I 


594 1*8—  *<*i 

23760—7^20— 5do 

190080?— 63  3  do— j  280 


t 


'220« 


Pole 
-1 


1280 — 2560 — 5120 
640 — 1280 — 2560 
128—  256 
16 32 

4 


8- 

4" 
r 

1 


40- 


Furlong 
-I 


1760— —3  20' 


«• 


Mile 
—I 


5*12 

64 

16 

8 


4 

2 


*■ 


Table 


14 
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TABLE  7.     Square Meofure. 

Square  Square  Square  Square    Square      Square 
Miles    Acres    Rods      roles      Yards        Feet 


■^40         15* 


TABLE  9.    Qf  SiHd  Mttfure. 

Solid  Inchet.  Feet  Solid 

17*8  1 

Solid  Tardt 

Solid  Poles 

1 16*1*9 449*  •    * 166  dll 1 

Rod* 

19*388517*-  "i*5*7rS^4*o9*74^4 *H 1 

1 5  7 x  1081408*— 909*0*1      •—33*745 


Ac** 

Mile 


*J43S8o*ioj*ooc-i47 197^5*000^5451 7  7$ocKj-jl7jQi84^ia95a8-i*i9i—i| 


Table 9.  ofTry-Weighu 

Pounds      Ounces      Pennywt.      Grains 

—  1 2  240 ^-5  750 

1  "  -     20— —  480 

I 


lb 


Mta 


7^J5I£  10.    Afabecarys  Weight. 
Grains 
gr.  Scruple 

B 
40  i  Dram 

**  '         3    '      1         Ounce 


»4 


72£I£ 
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*5 


TABLE  ii.     Of  Time. 

Years      Weeks        Days        Hours         Minutes 
i— 52A 3*$4 8766— *-52j?5o- 


7 
1 


<87<56« 

-  168- 

24- 

1- 


roo8< 


Seconds 
60- 


TABLE  ia.    Of  Motion. 


1440- 
60- 


Seconds 
-3.1557600 
604800 
86400 
3600 
do 


Minutes 
— 1 


3600- 
108000- 
324oo( 


■6o- 


Degrees 
•     r 


1806' 


■5400- 


1 296000—  2 1600- 


30- 
5>o- 
•360* 


Sines 
-1 


'3 


Quadrants 


12' 


Circles 
—1 


The  Tables  foregoing  are  fo  eafy,  as  to  need  little  Explanation : 
I  have  put  them  in  two  Methods,  a  fmall  matter  differing.  Ta- 
ble 1.  which  is  of  Averdupois  Weight,  is  to  be  thus  read  ;  1  Ton 
is  20  Hundred,  80  Quarters  of  C.  2240  Pounds,  3-5840  Ounces  or 
573440  Drams :  Alfo  1  C.  is  4  Quarters,  112  ft.  1792  Ounces,  &c. 
reading  from  the  right  towards  the  left  hand,  all  which  is  ufeful  in 
Reduction. 

And  the  fame  is  to  be  obferved  in  the  fecond  fort  of  Table,  only 
here  you  read  the  contrary  way,  from  the  right  hand  toward  the 
left  :  As  1  Ptmnd  Sterling  is  if  Marks,  2  Angels,  3  Nobles,  20 
Shillings,  60  Groats,  240  Pence,  960  Farthings.  One  Mark  is  1 1 
(or  i  Ang^l  and  1  Third)  2  Nobles  131.  4^.  40  Groats,  1 60  Pence, 
&c.  And  the  Numbers  above  (hew  that  4  Farthings  is  1  Penny, 
4  Pence  1  Groat,  3  Groats  is.    6  s.  8d.=i  Noble,  &c 

As  to  the  Proof  of  Addition,  it  is  either  performed  by  Addition 
or  Subftraftkm. 


Thus 
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16 

Thus,  the  Sura  of  the  3  upper  Lines  added  to  the. 
Sum  of  the  2  lower,  is  equal  to  the-  Sum  Total : 
For  the  Sum  of  any  Parts  added  to '  the  reft  of  the 
Parts,  nraft  give  the  Sum  Total  of  all  the  Parts 
•Which  make  the  Whole. 

Or  the  Sum  of  the  two  lowermoft  dedu&ed  from 
the  Sum  Total,  leaves  the  Sum  of  the 
greater,  or  of   the  three  uppermoft      Sum  Total 
Numbers. 

And  thus  I  hope  I 
have  laid  down  fuch 
plain  and  copious  Rules, 
&c.  as  will  be  ufeful  to 
the  young  Reader  in  ad- 
ding Money,  Weight, 
Meaflire,  &c 


9*76 
54** 

80 
17198 


Sum  of  the  3  uppermoft     1 65:42 
Sum  of  the  2  lower  Lines=    6$6 


SumTotaljOrSum  of  the? 
Sums  J 

The  lefler  deduct 


17198  Proof. 
65  6 


Leaves  thegreater=  10*542  Proof; 


When  large  Sums  of  Money  are 
he  exprefled  Literally,  or  in  Numeral 

thus; 


&     & 


MDCCXXXVI: 
M^DCCCCXXIX : 
MOCXCIX  : 

M»°DLXXXVII    : 
M"°CLII  : 

M'*DCCXLV 

m'kxxxxi 


VI: 
X: 
:  XI: 
:  X: 
:  VI: 
:XIX: 
:    XI  t 


IX  ob 
II 
IX 
IX  ob 

vin 

VI  ob 
IV 


(in  Records,  &c)  required  to 
Letters,  they  may  be  wrote,  &c. 
or  thus,  more  eafy  for  Addi- 
tion thereof. 

U  * 

M      C.    X. 

"  1,  "VIl"  m"  VI :   VI  :  IX  ob 
X,    IX,    II,  IX :  X     :    H 
VIII,  II,  IX,  IX  :  XI    :    IX 

xx,v,vra,vn:  x  :  ixob 
dx,  1,  v,  n  :  vi  :vm 

XIX,  VII,  IV,  V  :XIX:  VI  eb 

LX,    H,  m,  I :  XI  •  IV 


M«"  DCLXXXll   :XVH: 

viz.  631682  :     17  ': 
Sums  Total 


ob 

1 


•^ 


DCXXXI,VI,VIII,  II  ;XVH : 

or  63161*2  :  17    : 
Sums  Total 


ob 


vTo  add  the  firft  Column  *tis  eafy  till  you  come  to  the  Pounds,  and 
there  add  together  jft  all  under  io,  to  each  Ten  there  add  all 

Tens 
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Tens  under  ioo ;  to  thofe  add  what  is  under  iooo,  and  the 
Thoufends  carry'd  to  the  reft. 
Note,  The  M,  C,  and  X  are  Thoufends,  Hundreds,  and  Tensf  the 
Titles  of  the  Columns  they  ftand  over,  as  to  place. 

Sect.  HI.    StAftrdftion  cf  Mire  Numbers. 

THIS  is  a  Rule  whereby  the  Exeefe  or  Difference  between  two 
Numbers  is  difcovered ;  that  *6*  we  find  out  by  this  part  of 
Arithmetic  how  much  one  of  two  Numbers  given,  is  greater  or  lets 
than  the  other.  Thus  if  1 5  be  compared  with  20,  we  find  it  leffer 
by  *• 

Hence  it  appears,  that  in  Subftpa&ien  there  are  always  %  Num- 
bers given,  from  whence  a  third  is  difcovered. 

Of  the  2  Numbers  given,  the  greater  I  call  the  Compound  Number ; 
(as  being  compofed  of  the  JeiTer  Number  and  the  Difference  between 
thofe  given*)  The  letter  I  call  the  Subtrahend,  it  being  that  which 
is  to  be  taken  from  or  drawn  out  of  the  greater.  And  when  that 
is  done,  there  arifeth  the  third  Number,  which  may  be  termed  the 
Remairter,  Excefs,  or  Difference  between  the  Numbers  given,  and 
is  the  Number  fought  for  in  this  Part  of  jhe  Art  of  Numbering. 

As  in  Addition,  fo  in  Subftra&ioa  the  Numbers  given  ate  either 
of  one  fimple  Denomination,  or  die  they  are  one  or  both  of  (everal 
Denominations  or  Names ;  for  the  Numbers  given  are  Ahftraft  or 
Concrete. 

I  (ball  next  illuftrate  what  is  faid,  by  Examples  of  one  and  more' 
Denominations  in'  the  common  Way  of  Working ;  and  2dly,  in 
another. 

Examples  ef~**$ Demmi*atkm%  tr  of  Abftratt  Numbers. 

Example  1 .  Exempt*  2 .  Example  3 . 

Lent /.  71031      Borrowed  /.  19721      Received  /.  92 11 
Received  I  9735  ***&  '•    *957    Disburfed  /.  1973 

Remainer  1.61297      Remains  /.  10764      Rem.  =  /.  7238 

Exarfipk*  of  few rtl  Denominations,  (or  tfCmtraft  Numbers.) 

Example  4.  "  Example  5 . 

Gamed  /.  1191 :  12  :  3  Debtor  /.  10132  :  10 :  4^ 

Loft  /.    287  :  14 : 7  Creditor  /.      97?  :  1 5  :  -  J- 


*mmmm 


Remaineth  gained  /.  904 :  17 :  S     Remainedi  Dr.  A   91^6 : 1 J :  3f 

£  2  Exam* 


z8  Subftra$ion  of  Intire  Numbers.  Chap.r. 

Example  6. 

Received  as  an  Agent  or  Fa&or,  to  be  applied  and"),  . 

disburfed  as  Per  Order  of  my  Employer J  "      " 

Paid  A.  B.  for  Goods  bought  —  /.  2072  :  13  : 4 
For  a  Ship  with  Rigging  —  93  d :  19  :  2 
For  Cuftom  to  the  King  97  :  1  j  :  37 

For  Infurance  ■  ■■■  ■         72  :   3:6 

For  Freight ■  100 : 1 1 :  9  J- 

In  all       '■  ■  3  280 :    j  :■    1 

Which  Sum  of  the  Payments  being  deduced  )  ■ 
from  the  /.  9000,  the  Remainer  (in  the  Fac->  /.  $719 :  16  :  if 
tor's  hands)-  is  —  j 

Example  7.  Weight        Value 

C.     qr.     ft  I.     s.     i. 

Bought  of  A.  B.  Sugars  193  :  3  :  2;       385  :  19  : 4 

of  C  £>.  more      323  ;  3  :  17       532  :  18  :  6  ^ 

%  ■   ■■ 

Bought  in  all  517  :  3  :  14    /.919  :  17  :  10* 
Weight  Value 

C.    q.    ft        /•    s.  d. 
Sold£.  R    25  :  1 :  14  for  59:17:5      . 
to  G.H.  126:  3  :  25  at  315: 12:10 
to  J.K.    94  :  2  :  14  at  235  :i7:6>- 
to  L.M.  87  :  3  :  20  at  180: 13 14. 
Sold  in  all* 334:3  :  17  at  792  :    1:    2$ 

Remains  unfold  C.  182  :  3  :  25    |    127  :  16  :  7  4 

Which  unfold  Goods  coft  me  ■  364 :  18  :  104 

From  which  laft  Sum  deducing  the  next  above 

it,  the  Remainer  is  gained  (already)  by  this£>  237  1   2  :    i\ 
Account  ' 

# 

Directions  far  performing  the  foregoing  Operations. 

I  N  the  firft  Example  you  are  to  take  the  lower  Line  from  the 
upper,  or  the  lefler  Number  9735  from  71032.  Begin  at  Units 
place,  and  fay  5  from  2  cannot  be,  but  $  from  10,  which  you  muft 
borrow,  and  add  to  2  ;  that  is,  5  from  x  2,  and  these  remains  7. 
Then  having  put  the  7  under  the  Line,  fay  1  borrowed  and  3 ,  (the 
Figure  in  Tens  place  of  the  Subtrahend)  is  4,  from  3  (in  the  com- 
pound 
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pound  Number)  can't  be;  but  from  13  (borrowing  10  as  before) 
leaves  9.  Which  put  down,  as  you  fee,  and  fay  1  borrowed  and  7 
(the  Figure  in  Hundreds  place  of  the  Subtrahend)  is  8  from  10  bor-» 
rowed  (becaufe  you  can't  take  8  from  o)  and  there  refts  2.  One 
borrowed  and  9  is  10  from  1  (in  the  Thoufands  place  of  the  com- 
pound Number)  can't  be,  but  10  from  11  leaves  1,  which  put 
under,  as  you  fee.  And  Iaftly,  1  borrowed  from  7  in  the  upper 
Line,  and  the  Remainer  is  6.  So  the  whole  Sum  remaining  is 
61297.  And  thus  any  Operation  of  one  Denomination  is  per- 
formed. 

Then  for  feveral  Denominations  I  fhall  inftance,  ift,  in  the  fifth 
Example.  You  muft  always  begin  with  the  leaft  Name,  here  Far- 
things ;  and  fay  3  Farthings  from  1  can't  be,  but  borrowing  1 
Penny  or  4  Farthings,  add  to  the  1  Farthing  makes  5  ;  fo  3  from  5, 
and  there  refts  2  Farthings :  put  under  as  in  the  Example,  and  fay 
1  Penny  borrowed  from  4  Pence  in  the  upper  Line,  and  there  refts 
3d.  •  Then  fay  15  s.  from  10/.  can't  be  ;  but  15  from  20  s.  whidfi 
you  borrow,  and  the  10,  m.  from  30,  and  there  refteth  15.  Then 
fay  1  borrowed  and  5  is  6,  from  12,  refts  6  Pounds,  &c.  as  in  the 
former  Examples. 

The  fixth  Example  is  performed  by  firft  adding  together  the  Sums 
laid  out,  and  then  deducing  that  Sum,  which  is  £3280:3  :  r 
from  the  9000.  Thus  1  d.  from  1 2  you  borrow,  leave  1 1  d.  1  you 
borrowed  and  3  s.  is  4  from  20  s.  which  borrow,  and  the  reft  is  16  ; 
which  put  under,  and  deduft  the  1  borrowed-  from  10,  &c.  as 
before. 

Laftly,  In  the  feventh  Example  you  are  to  deduft  the  Hundreds, 
Quarters,  and  Pounds  fold  from  thofe  bought :  to  perform  which, 
you  muft  fay  17  Pounds  from  14  ife  can't  be,  but  17  from  28  ft 
which  you  borrow  (that  being  a  Quarter  of  a  Hundred;  which  is 
the  next  Denomination)  leaves  n.;  which  added  to  the  14  lb, 
makes  the  25  which  you  fee.  Then  1  Quarter  of  a  Hundred  bor- 
rowed and  3  is  4,  from  7  (that  is,  4  Quarters  or  1  Hundred  bor- 
rowed and  added  to  the  3  Quarters  ftanding  in  the  upper  Line) 
and  the  reft  is  3  Quarters ;  which  put  in  the  Remainer,  faying  1 
(that  is,  1  Hundred  weight)  borrowed  and  4  (in  the  Sum  of  the 
Sales)  is  5,  from  7  in  the  Hundreds  bought,  leaves  2 ;  which  put 
down,  and  (b  proceed,  as  in  fubftrafting  one  Denomination  :  and 
the  quantity  of  Sugar  remaining  unfold  you  find  to  be  C 1 82  s  3  :  25. 
And  the  Value  of  what  is  fold  deduced  from  the  whole  Value 
bought,  the  Remainer  is  /.  127  :  16  :  77  (which  is  the  Sum  only 
x"  wanting 
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wanting  to  make  up  the  Coft  of  all  that  was  bought.)  Which  Sum 
remaining  dedu&ed  from  the  prime  Value  of  wnat  Sugar  remains 
unfold,  viz,.  182  G  3  jr.  25  lb.  which  coft  /.  364 :  18  :  ioi  the  re- 
maining Calh  is  /.  23  7  :  2  :  2 -J-  which  is  got  by  this  Trading,  thus  far. 

Note,  Tho  the  Subtrahend,  as  here  /.  127  :  16 :  77  (lands  over 
the  Compound  Number  7.354:  18  :  104,  it  is  as  eafily  de- 
duced as  if  the  lefler  Number  ftood  under  the  greater,  as  is 
moft  ufual. 

By  the  Rules  and  Examples  above,  I  fuppofe  any  one  may  per- 
form Subftra&ion  after  the  common  way. 

But  the  Work  may  be  effe&ed  with- 
out faying  fucb  a  Figure  from  fucb  a  one  10101010 
cant  be,  and  1  borrowed,  &c.  as  in  the                   4^1    2    3  *° 
Margin.                                                     From   1  5    7   2    $    ^    a 

For  where  any  Digit  in  the  com-    Take      8    jj I  j    6    j    7 

pcund  Number  is  lefs  than  that  ftand-  — — . 

mg  under  it  in  the  Subtrahend,  mark     Refts=;  6    7  6    6    8   .5 
the  next  toward  the  left  hand  with  a 

Point,  and  put  over  it  a  Digit,  which  is  1  lefs,  #s  here  over  4  10 
the  Number  given  put  3  ;  over  3,  2,  &c. 

Then  where  the  Figures  put  over  the  pricked  ones  (or  thofe 
given)  are  ftill  lefs  than  thofe  refpe&ively  in  the  Subtrahend,  plaee 
10  partly  over,  but  a  little  toward  the  left  hand  j  then  you  have  the 
very  Numbers  at  large,  from  whence  Subftra&ion  is  to  be  made. 
Thus  7  from  12  refts  5,  5  from  i3-refts8,  6  from  12  reftstfrs 
from  1 1  leaves  6 ;  9  from  16  leaves  7,  and  8  from  14  leaves  6. 

Now  I  have  only  inferted  the.  Figures  over  thofe  pointed,  and 
the  Tens  to  explain  the  Rule  ;  but  'tis  certain,  the  Work  may  be 
as  eafily  performed  mentally*  by  fuppofing  every  Figure  as  a£ore%d 
lefs  by  the  1  (fuppofed  10)  which  is  borrowed  from  the  next  to- 
wards the  left  hand  of  the  Number  given  to  make  Subftra&ion  from. 
For  whenever  you  borrow  10,  that  10  is  prefumed  to  be  taken  from 
the  next  Figure  towards  the  left  hand  ;  and  of  confequence  there- 
fore that  is  1  lefs,  (1  in  any  Series  being  10  in  another  next  it  tc-* 
ward  the  right  hand.)  Thus  in  the  Example,  7  from  12  refts  5  ; 
where  the  one  Ten  borrowed  makes  the  Figure  in  Tens  place  a 
Unit  lefs,  1.  e.  the  4  is  but  3.  And  when  you  fey  5  from  13  refts  8t 
this  1  borrowed  is  a&ually  taken  from  the  next  Digit  j,  and  leaves 
it  but  a  2,  and  fo  2  becomes  but  a  1,  7  a  6,  and  5  a  4,  which  is 
all  fuppofed  as  you  perform  the  Work,  without  putting  down  any 
thing  out  the  Remainer. 

So 
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So  alfo  in  divers  Denominations,  the  Unit  borrowed  being  fup- 
pofedoneof  the  next  fuperior  Denomination,  muft  leave  that  a 
Unit  lcfs,  as  is  explained  in  >       ■  /.    s.    d.r 

the  Margin.   Where  2  s.  6  A*  10,10    20  11 

1  qr.  in  the  upper  .  of  the  6y  o,  2     1    5  I- 

two  Lines  given,  being  lefs  Acquired  or  earned  7  1  3  :  2  : 6 4 
than  17  j.  9  rf.-J  in  the  lower  Expended  =  3  9  7  :  17.:  9  J- 

Line ;   therefore  4  Farthings  _ 

taken  from  the  6  d.  makes  Saved,  or  put  in  Bank  3  1  j  :  4:84: 
the  t  >,    and   5  d.  refteth  ;  or  f 

ltd,  borrowed  from  the   2  s. 

and  put  over  the  5  d.  makes  17  i.  and  1  s.  refteth  ,*  20  /.  taken 
from  the  3  /.  makes  the  faid  is.  to  be  2 1  *.  and  2  /.  refteth,  dfr.  as 
in  one  Denomination  j  then  1  have  it  plain  ro  my  fight,  that  ■$ 
from  I  leaves  -J  or  4  ;  9  d.  from  12  and  5  or  17  d.  leaves  8 ;  17  s. 
from  11  leaves  4  f.  7  /.  from  12  /.  leaves  5 ;  9  /.  from  - 10  leaves  1  /. 
and  3  /.  from  6  h  leaves  3,  without  borrowing  and  paying.  Which 
Method  with  Ufe  will  make  the  Work  eafier-  and  ftiorter  than  the 
common  way  :  I  mean,  when  only  the  two  Sums  given  are  wrotfc 
down,  and  the  reft  performed  in  the  Mind,  as  in  Example. 

This  .is  done  with-  ♦ 

out  the  leaft  mention-  /.  '      s.    d. 

ing  borrowing  or  pay-    The  Rent-Roil  of  my  Eftate7  - 

ing,  and  with  more        (fuppofe)  isfer  annum J  l'  5  s  I2  :  ? 

Eafe  and  Expedition  j    Repairs,  .Taxes,  &c.  deduft.     279  :  15  :  9 

and  may  ferve  alfo  to  — — 

fhew  the  Nature  and        My  clear  £ftate/*r  ann.  ~=  1485  :  16  :  6 
Reafon  of  the  common 
Way  of  Working. 

The  Proof  of  Subftradion  is  either  by  Addition  or  Subftra&ion  : 
For  in  the  laft  foregoing  Example,  the  Remainer  /.  1485  :  16  :  6 
being  added  to  the  Subtrahend,  £279  :  15  :  9,  the  Sum  is  the  com- 
pound Number  given,  or  /.  1765  :12:3s  which  proves  the  Ope- 
ration to  be  right. 

Or  by  SubftraStion.  If  from  the  1 176$  :  12  :  3  you  take  the  Re- 
mainer /.  1485  :  16  :  6,  there  will  then  remain  A279  :  15  :  9  =  the 
Subtrahend  given. 


SicT 
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.Sect.  IV.     Multiplication  of Intirc  Nuntbers. 

MULTIPLICATION  is  a  Rule  which  fhews  the  Num- 
ber of  Units  produced  by  making  one  affigned  Number  any 
Multiplicity  of  times  itfelf. 

Or 'tis  that  Part  of  Arithmetic  of  fuch  admirable  Extent,  that 
no  Number  or  Quantity  can  be  fo  great,  but  another  greater  may 
be  difcovered  :  For  by  it  not  only  thq  Number  of  (ingle  Sands  that 
would  compofe  an  Heap  as  big  as  our  Earth,  but  even  one  to  ex- 
tend to  the  ftarry  Firmament  are  within  the  limits  of  this  part  of 
the  Numeric  Art  to  compute. 

It  is  an  Abridgment  of  the  Work  of  Addition,  performing  that 
in  a  Minute,  that  Addition  would  require  fome  Hours  to  do. 

Thus  if  8766  were  to  be  multiplied  by  20000,  (or  to  know  how 
many  Hours  are  in  20000  Years)  'tis  only  to  double  8766 ,  which 
is  17532,  and  to  that  place  the  four  Cyphers  toward  the  right  hand 
will  make  it  175320000  the  Ahfwer,  (which  is  done  in  le(s  than 
half  a  Minute.)  But  how  long  it  would  require  to  put  down  $766, 
30000  times ;  or  20000,  8766  times ;  and  then  add  all  thofe  Num- 
bers together  >  I  leave  the  Reader  tq  judge,  and  confeqnently  of 
the  Excellency  of  this  Rule,  which  is  juftly  called  Multiplication. 

As  in  the  lad:  Section,  fo  in  this  Part  there  are  two  Numbers 

given  to  find  a  third :  To  inftance,  as  above,  8766  and  20000  are 

given,  and  175320000  is  the  Number  produced  by  or  resulting 

from  the  Multiplication. 

■I  .  Of  thefe  3  Numbers  1  (commonly  the  greater  of  the  2  given)  is 

I  called  the  Multiplicand,  the  other  of  thofe  given  is  the  Multiplier, 

i  and  both  together  they  are  called  Faftors  \  and  the  Number  arifing 

therefrom  after  Multiplication,  is  called  the  Produft,  or  (in  Geo- 
metrical Operations)  theRe&angle. 

The  Relation  thefe  three  Numbers  have  to  each  other,  is,  That 
the  Product  containeth  either  of  the  Fa&ors  fo  often  as  the  other. 
Fa&or  contains  a  Unit :  and  confequently 

As  175320000.  to  8766  ::  fo  20000. to  1.     Or 
As  175320000.  to  20000  ::  8755.  1.  &c.     But  this  by  the 
by,  till  we  arrive  at  the  Rules  of  Proportion. 

The  whole  Bufinefs  of  Multiplication  confifts  in  thefe  three* 
things  : 

j.  In  knowing  mentally  and  readily  what  any  two  Digits  multi- 
plied together  produce. 

+  2.  Jn 
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2.  In  the  right  placing  thofe  Produ&s.     And, 

3.  In  collecting  thofe  particular  Products  into  one  general  Pro- 
dud. 

Hence  it  follows,  that  a  Table  of  the  Produ&s  of  one  Digit  by 
another  be  compofed,  which,  before  you  can  proceed  farther  in  this 
ffioft  pleafant  and  ufeful  Science,  muft  be  learned  by  heart :  thus 

The  firft  Column  is 
what  is  abfolutely  neceffa- 
ry  to  get  by  heart. 

The  fecond  Column  for 
the  moft  part,  that  is,  in 
multiplying  by  10  and  11, 
does  not  charge  the  Me- 
mory :  for  to  multiply  any 
Number  by  10,  is  only  to 
place  a  Cypher  to  the  right 
hand  of  the  Multiplicand, 
(for  1,  tho  a  Number,  as 
augmenting  and  diminiih- 
ing  another  by  Addition  and 
Subftra&ion,  yet  it  neither 
multiplies  nor  divides.) 

And  to  multiply  any 
Digit  by  1 1 ,  is  only  to  re- 
peat the  Digit  as  in  the 
Example.  And  I  have  ad- 
ded the  Multiplication  of 
the  Digits  by  12,  becaufe 
that  being  got  by  heart, 
laves  the  trouble  of  making 
a  whole  Line,  and  of  ad- 
ding two  Lines  together: 
for  when  you  have  that  by 
heart,  you  can  multiply  or 
divide  by  12  (a  Number 
much  ufed,  as  being  the 
Pence  in  a  Shilling,  the 
Inches  in  a  Foot,  (7c.)  as 
by  one  (ingle  Digit. 


The  Multiplication  Table. 

3  times  3is=9 

10  times  2=   20 

4=  12 

3*=  30 

5=*5 

4=  4° 

6=  iS 

5=   50 

7=21 

<J=  do 

8=  24 

7=  7o 

9=27 

8=   80 

4  times  4=  \6 

9=  90 

5=  20 

1 1  times  2=   22 

£=24 

3=  33 

7=28 

4=  44 

8=32 

5=   55 

9=3* 

6=   66 

5  times  5  =  25 

7=  77 

5=  30 

8  =   88 

7=35 

9—   99 

8*=  40 

1 2  times  2=  24 

.9=45 

3=  36 

6  times  <S=  36 

4=  48 

7=4» 

5=  60 

8  =  48 

d=    72 

5>=S4 

7=    84 

7  times  7=49 

8=  96 

8=5* 

.     „    9=108 

9=<*3 

10=  I20| 

8  times  8  =  64 

IJ=  I32I 

.      .9—  7* 

12=  I44I 

$  times  9=  81 

The 
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The  wonderful  Productions  ariiftig  ftom  the  placing  Numbers, 
are  many  ajid  furprfsrfng ;  I  (hall  here  infer*  an  Inftance,  where,  by 
placing  only  '9  Tigures  to  the  beft  advantage  about  5  Digits  given, 
conftitutes  all  the  Parts  of  the  common  Table  that  are  ab&lutely 
neceffary  to  be  inferted  for  the  more  appreheufive  pare  of  Readers. 

A  moft  Brief  Multiplication-Table,  viz. 


O  1) 

*-»  c 

0  g  « 

&  8  o 


Two  of  thefe  mul- 
tiply, ftanding  a- 

-  gainft  the  Num- 
bers given. 


9 
8 

7 
6 

5 


*°  XTVo  of  tfcefe  add, 
10  >  wfpe&ingthegi- 
f   ven  Numbers  in 
°  \  the  middle. 


*  ■ 

Tfce  /<irge  Table  is  fo  plain,  that  it  needs  no  Explanation,  as  (hew- 
ing that  8  times  8  is  64,  8  times  9  is  72,  and  the  like  of  the  reft. 

And  this  Table  is  very  near  as  eafy ;  for  you  nauft  always  took  for 
the  Digits  to  be  multiplied,  in  the  middle  Column  :  As  fupppfe  I 
would -know  What  8  times  tTmakes ;  againft  8  in  the  midjdle  Column 
is  30  towards  the  right  hand,  and  againft  6  in  the  middle  is  10  in 
the  right-hand  Column,  the  Sum  of  which  is  40  j  and  thofe  Handing, 
againft  the  others,  in  the  left-hand  Column,  are  %  and  4,  which, 
multiplied  together,  make  8:  fo  that  8  times  6  is  48.. 

And  to  fquare  any  of  the  middle  Number  -as  £uppofe  7,  double 
20,  which  (lands  againft  it  on  one  fide,  and  multiply  that  by  itfetf, 
which  ftands  againft  7  on  the  left-hand  fide;  fo  20  doubled  ft  40, 
and  3  Squared  makes  9  :  fo  that  7  times  7  is  45*,  &c. 

So  much  for  the  Tables :  I  ihall  now  proceed  to  (hew  how  the 
Operation  of  Multiplication  is  performed.     And, 

2.  The  Amplication  of  the  Rules  in  folving  Queftionif,  whiph  may 
ferve,  infteaa  of  Redu&ion  defcending,  to  lhew  the  Ufe  of  Multi- 
plication. 

Pro* 
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Propofition  i.  To  multiply  a  Number  by  another,  which  confifts 
but  of  one  place. 

Example  i.  *  Examplti* 

Multiplicand  79$  13  Multiply-—  175945 

Multiplye*  . . . . .  8  by ••••••  .$r 

Ptodud  636264.  Anfwer  =  1583  505 

Prop.2.  To  multiply  any  Number  by  another  confifting  of  tyro> 
three,  or  more  places.  A  Shorter  way  for  Example  1.  ,  See  A&A/« 
plication  of  fiecimais.  .  ''.••...'■ 

Example,  r. :  >    .    .       j   .  Example  %. 


Example  1. 

Multiply  749*3 
by...  75 

374815 
54474*- 


1  «     •   • 


i^i 


»  ■ 

Produ<9:= j  62  2  %*% 


47625 
357 

333375 
2381*5. 

Hrf75.. 


764721  •:  . 

*475 


382360 

*3f3Q4 
309888 

1525144 

■  ■  ■  1  ■  11  j      » 


Pkxlu&ss  17002 12  5 

.  Produft  =  18926820a 

Prop.  3;  To  multiply  when  one  or  more  Cyphers  are  in  the  Mul- 
tiplyerr  hut  not  at,  the  enct 


Example  1. 

Example  2.- 

KDukipty* 57*34* 

rrn* 

by ... .    5203 

32004 

r7-i  70a 
11446^ 
286*170 

297788502 


'  i£  5-664  * 

292596 

'  ■■•■  ■  it  ■■»    I    11' 

3121414128 


Ptop.  4.  Mow  to  do  when  one  or  more  Cyphers  are  next  ihe  right 
hantf  of  otie  or  both  of  the  Fa&or$. 

Example  1.  Example  2;  Example  3. 


EX  j**» 


7?P$> 
400 


} 


Faftors. 


3^°  Wors. 

2300  J 


m± 


9769000  =  Produft  =  2959600  =Produ&.   102 

68 


F  2 


Produ&= 78200000 


R#/w 


^ 
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Auto  fir  performing  the  Operations  above 

In  Example  i.J  Say  8  times  3  (the  Units  place  of  the  Multipli— 
cand)  is  24 ;  put  the  4  under  the  Line,  and  carry  the  2  Tens  to  the 
next  Produd,  faying  8  times  3  is  24,  and  2  carried  is  26 ;  put  6  in, 
Tens  place  of  the  Produd,  and  carry  2  as  before,  ikying  8  times  y 
is  40,  and  2  carried  is  42  ;  put  the  2  under  the  Line  as  you  fee, 
and  carry  4  (Tens)  faying  8  times  9  is  72,  and  4  carried  is  76  r 
put  the  6  under,  and  carry  the  7,  faying  8  times  7  is  56,  and  7 
carried  is  tfj,  which  (being  the  Produce  of  the  laft  Figure)  put  all 
down,  and  ybu  fee  that  8  times  79533  *s  £36264.    And  fo  much 
for  Diredions  to  multiply  and  carry  the  Tens  from  ene  particular 
Produd  to  another  >  the  Reafbn  of  which,  and  of  placing  the  feve- 
ral  Produds  a  degree  towards  the  left  hand,  I  fhall  (hew  by 
and  by. 

In  Example*,  of  Prop.  2.]  You  find  by  the  Rules  above,  that  7 
times  47625  is  333375;  and  then  you  multiply  47625  by  5  (the 
next  Figure  in  the  Multiplier)  faying  5  times  5  is  25  :  place  that  5 
under  Tens  place  of  the  former  Produd,  and  proceed  as  before ; 
and  when  you  come  to  the  3,  put  5  of  the  Produd  3  times  5,  under 
the  Tens  place  of  the  laft  Line  or  Produd  ;  and  fo  continue,  if  you 
had  never  fo  many  Figures  in  the  Multiplyer,  as  you  fee  in  the 
other  Examples. 

In  Proportion  3.]  You  have  Examples,  that  when  one  or  more  Cy- 
phers are  in  the  middle  of  the  Multiplyer,  you  muft  (in  beginning 
to  multiply  by  the  Digit  next  the  Cyphers  towards  the  left  hand 
thereof)  place  the  firft  Figure  of  the  Produd  not  under  Tens  place 
of  the  former  Produd,  as  before ;  but  put  it  fo  many  places  ex- 
traordinary towards  the  left  hand  as  there  are  Cyphers  t  the  Exam-. 
pies  thorowly  explain  the  Meaning. 

In  Prop.  4. J  It  is  fhewn,  that  whenever  Cyphers  are  to  the  right 
hand  of  either  or  both  Fadors,  you  need  only  to  multiply  by  the 
fignificant  Figures  or  Digits,  and  then  place  all  the  Cyphers  ia  one 
or  both  the  Fadors  towards  the  right  hand  of  that  Produd ;  and 
when  10, 100,  1000,  &c.  is  the  Multiplyer,  you  need  only  to  put 
the  Cyphers  towards  the  right  hand  of  the  Multiplicand,  and  that, is 
your  Produd,  as  by  the  firft  Example  of  this  Proportion. . 


the 
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The  Reafon  rfthe  Method  in  the  Procefs  rfthe  Work  cj  Multiplication^ 

by  fever al  Digits  in  the  Multiplyer. 

I  fliall  give  an  Inftance  in  the  Work  of  the  fecond  Example  of 
the  fecoild  Proposition  foregoing ;  and  fliall  explain  this  by  three 
Examples  depending  on  each  other,  the  fecond  ot  which,  fuppofing- 
the  Cyphers  left  out,  is  an  Abbreviation  of  the  firft ;  and  the  third 
Example  fhews  how  much  the  Number  of  Figures  in  the  fecond 
Example  is  leflened  by  carrying  the  Tens  from  the  Produft  of  every 
two  Digits  to  that  of  the  next,  &c.  and  not  putting  the  whole 
down,  which  reduceth  15  Numbers  into  3. 


Example  1 . 
47625 

357 

i» 

35 
140 

4206 

'49000 

280000 

250 

1000 

30000 

350000 

2000000 


1500 

6000 

180000 

2100000 

12000000 


Examples. 

47**5 
357 


Example  3. 

47*2  s 

357 


14  I  o 

42  I  00 

49  I  000 

28  I  0000 


25  I  o 

10  I  00 

30  I  000 

35  I  0000 

20 1  00000 


"333375=  Sum 


15  I  00 

6  I  00a 

18  I  0000 

21  I  00000 

2 I   000000 


■238125  =r  Sum 


142875  =  Sum 


Sum^r  17002125  J17002  125     17002125  Sum  Total 
orProdud  orProduft. 

In  the  firft  of  thefe  Examples  you  have  the  whole  Work  of  the 
Multiplication  as  the  Figures  ftand,  the  whole  being  jmt  down 
without  Carrying  or  Abridgment  s  as  7  times  5  is  35,  7  times  20  is 

140, 


$8      $0ti$kaim  if  htin  Hmhrs*  Chap, 

140,  7  times  600  is  4200,  &c.    Then  50  times  5,  20,  600,  7006* 
and  40000  tm£e  the  next  5  Lines :  And  joo  (the  third  Figure  in 
th£  Multiplyer)  times  5,  20,  6ooy  7000,.  and  40000  make  the  laft  5 
Lines  or  Numbers  in  the  Operation. 

In  the  fecond  Example  you  fee  how  the  Work  (lands  when  the 
unneceflary  Cyphers  are  cut  off,  and  thrown  out  of  the  Account.  And 

In  the  third  Example  you  fee  that  the  Sum  of  the  Numbers  fe- 
parated  from  the  Cyphers  do  refpc&ively  make  the  Numbers,  and 
fall  in  the  feme  Order  as  in  the  fecond  Example  of  Prop,  2.  Sa 
that  here  you  fee  not  only  the  Reafons  why  the  Tens  are  carried 
from  one  fingle  Produft  to  another,  when  1  Line  or  Number  is  only 
made  inftead  of  5  :  but  you  alfo  fee  plainly  the  Reafon  why  the 
Units  place  of  every  Line  ftands  under  Tens  place  of  the  Produd  or 
Line  of  Figures  preceding. 

Thus  much  for  the  Theory  of  Multiplication,  I  (hall  next  (hew, 
II.  7%e  Ufe  and  Application  cf  Multiplication 

1 .  Of  Money.']  Pounds  are  reduced  immediately  into  Shillings, 
Pence,  or  Farthings,  by  multiplying,  the  given  Pounds  by  20,  240, 
or  960,  as  per  Table  2.  in  Addition; 

Example,  in  7873  /.  how  many  Shillings  ?  &c 

Examp.  2.  Examp:  3. 

I-    k  7873     m  7S73L  m 

240*/.  in/.i.  96oqr/\nl.i. 


7873  Pound*      TMutei- 
20  Shill.  in  /.  i.j    ply. 


S&.  1 5  7460  =  the  Anfwer. 


31-492  47238 

i'574*  70857 


•mm 


Penee»for  Anfwer- iSS^fio    Farth.  7558080  Anfw. 
Note,  Thefe  Shillings  may  be  induced  into-  the  Pence  by  multi- 
plying them  by  12;  and  thefe  Pfence  into  the  Farthings  by 
multiplying  by  4.     And  the  like  of  any  other  Pounds,  Shil- 
lings and  Pence. 

Quefi.i.  In  /.7873  :  18  :  n\  1-7*71  :  l8  :  u{- 
how  many  Farthings  ?  960 

Multiply  7873  by  960,  as  in  ■■ 

the  third  Example  ;  to  the  Pro-  47238 

duft  whereof  add  911  =  the  70857 

Farthings  in  lis.  nd.\    and.  - 

the  Sum  is  the  Anfwer,  as  per  7558080 
Margin!                                               Add.  ...gnqt. in  1 S s.  1 1  d.\- 

Sum  as  7558991  ss  Anfwer. 

2.  Of 


■fed*.  4.  Mrttifbc*Hm  of  Intm  $9- 

t.  Of  dverdupois  Weight.]  By  the  firft  Table  in  Addition  it  ap- 
pears that  Tons  are  reduced  into  Hundreds  by  multiplying  them 
by  20  ;  into  Quarters  of  Htmdreds  by  Uo ;  into  Poinds  by  2240  ; 
itato  Ounces  by  35840,  &c. 


Example,  in  8  j  Ton  licrw 
many  Ounces  ? 

3.  Of  Liquid  Meafure.]  In 
157  Ton  of  Wine,  how 
ir any  Quarts?  By  the  third 
Table  in  Addition,  you  fee 
that  in  1  Ton  are  1008 
Quarts :  therefore  the  Tons 
bring  multiplied  by  1008, 
gives  the  Produft  158255 
Quarts. 


Ounces  in  1  Ton  =  3  5840 
Tons  given  85 

•■■■Mn^iiMaM* 

17920 
28672 


157  Ton.   I  Anfw.  Oun.  3  046400 
1008  =  Quarts  in  1  Ton. 


1256 
157 


158256  Quarts,  Anfwer. 

*  4.  7*  r£iuce  Time.']  How  many  Minutes  may  we  fey  'tis  fince  the* 
Creation,  fuppofing  the  Years,  according  to  Sacred  Chronology  to* 
be57i6? 

By  the  eleventh  Table    in  Ad- T5  25960  Miaiiteslw^,-. 

rion,  there  are  in  1  Tear -^-—  >     5716  Years     X         ^ 


dttion, 


3i557<S 
52596 

368172 

262980 


5.  To  reduce  Square  or  Super- 
ficialMeafure.]  How  many  Dia- 
monds, of  1 6  in  a  fquare  Inch,    - 
will  pave  the  Globe  we  live  on,     30063873-60  Minute*  for  Anfwerr. 
fuppofing  it  a  compleat  Sphere  ■ 

or  Globe  all  of  Earth  ? 

The  Ambit  (or  Circumference)   of  the  Earth, 
cording  to  Mr.  Norwood's  meafured  Degree  of  near  70 
Engli/b Jtfiles  in  a  Degree,  is  Miles 


A  fourth  of  which  is.Miles 


^040 
6160 


Which  multiplied  by  the  Earth's  Diameter-.  =  7967 

438* 
3756 

5*34 
The  Product  is  die  fuperficial  Content  of  a  Circle,  >  4?  %* 

vhofe  Circumference  is  that  of  the  Earth,  viz* J4P87?42C> 

Product. 
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Produft  brought  over  ■ 4P  8  73  4*° 

Which  multiplied  by  4,  produceth  the  convex  Area)  — — — 
of  the  Earth  (or  whole  Superficial  Content)  in  Square>i£94?3*8<* 
Miles . —3 

Which  multiplied  by  the  fquare  Yards  in  one  fquare?  3007500 
Mile,  which  are  (as  per  Table  the  7th)  ;_i__  ■  *S 


mm 


11969610% 
139*41576 

I79J443" 
59848104 


ThePtoduft  is  the  fquare  Yards  on  the  Earth =6179 5  i6%i  168000 
Which  multipl 
Yard,  which  are 


Which  multiplied  by  the  Inches  in  a  fquare  7 1296 


3707709739008 
5561564608512 
1235903245335 
51795 1523 168 
Produceth  the  fquare  Inches  on  the  7 


Earth's  Surface                           ■    ■       3=800855303525728000 
Which  multiplied  by  the  Diamonds  in  1  fquare  Inch,  viz, 16 

4805191821754358 
800855403525728 
Produceth  the  Number  of  Diamonds  7- 


which  anfwers  the  Queftion  ■ J 128 1 3 84485 801 1548000 

—  100 

And  the  Value  of  the  Diamonds  (asp  ■  ■      "■  *~ 

aforefkid)  that  would  pave  the  GlobeC     0000       ^  « 
•at  100/.  each  Diamond,    is  PoundsCI28l3844g58oil548ooo€>0 
Sterling  *i     ■ 

This  Value  is  numbered  as  the  i5th  in  the  Numeration-Table. 

By  all  which  Examples  it  appears,  that  in  this  kind  of  Reduftion, 
which  fome  call  Reduction  defcending,  one  general  Rule  is  to  be 
obferved,  viz,. 

Multiply  -any  Number  of  any  Denomination  by  any  Number  of 
Units  of  <a  fmaller  or  inferior  Nome,  that  rtake  a  Unit  of  that  given, 
.and  the  Produft  ihews  how  many  of  the  lattef  are  contained  m  all 
die  former.  For 
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For  Proof  op  Multiplication,  fee  at  the  end  of  Divifion. 
Note,  That  many  new  and  very  brief  Rules  and  Examples  for  Multi- 
plication may  be  feen  in  Decimals. 

Sect.  V.  Divifion  cfjntire  Numbers  four  fever al  Ways. 

DIVISION  is  that  Part  of  Arithmetic  by  which  a  Number 
given  is  divided,  feparated,  or  diftributed  into  any  Number 
of  Parts  affigned. 

Hence  'tis  plain,  that  it  is  the  Reverfe  of  Multiplication  ;  for  as 
that  produceth  an  Increafe,  fo  this  produceth  a  proportionable  De- 
create  :  and  confequently  the  Truth  of  any  Produd  of  Multiplica- 
tion, is  proved  by  dividing  it  by  one  of  the  Fa&ors,  of  which  more 
hereafter. 

Divifion  performeth  the  Work  of  many  Subftra&ions  (as  Multi- 

}>lication  does  that  of  many  Additions)  by  a  few  Figures,-  and  in  a 
mall  Time  ;  which  Subftradion  would  require  an  incredible  deal 
of  Time,  Figures  and  Paper,  to  effeft.  To  inftance  in  the  former 
Numbers :  If  it  were  propofed  to  find  out  how  many  Years  are  in 
175320000  Hours,  there  being  8766  Hours  in  1  Year,  therefore 
to  do  this  by  Subftra&ion,  would  re- 
quire that  you  deduft  8766  fo  often  8766)  175 3  20000  (20000. 
from  ,175320000,  till  nothing  remain,  ,     ■ 

which  would  be  after  20000  De-  0 

du&ions.    But  the  Work  of  Divifion 
ihews  the  Anfwer  with  that  brevity  which  you  fee  in  the  Margin. 

It  appears  from  hence,  That  in  Divifion  there  are  always  2  Num- . 
bers  given,  and  a  third  fought  for.  The  Numbers  given,  are, 
1  ft,  That  which  is  required  to  be  divided,  which. we  call  the  Divi- 
dend. 2dly,  The  Number  of  Shares,  Parts  or  Portions,  into  which 
the  faid  Dividend  is  affigned  to  be  parted  or  divided,  which  we  call 
thfe  Divifor.  3dly,  The  Part  or  Share  arifing  from  the  Work  of 
Divifion  (being  the  Number  fought  for)  we  call  the  Quotient  y  (from 
fuotiens,  i.  e.  how  many  times)  which  fhews  how  often  the  Divifor 
is  contained  in  the  Dividend. 

And  if  the  Dividend  contain  fomewhat  more  than  the  Quotient 
exprefleth,  (but  not  fo  much  more  as  the  Divifor  amounts  to)  that 
Surplufage  is  called  the  Remainer  or  Remainder. 

So  that  the.  Relation  which  the  two  Numbers  given  and  that 
fought  (fiippofing  no  Remainer)  have  to  each  other,  is,  That  the 
Dividend  contains  either  the  Divifibr  or  Quotient  fo  often  as  the 

G  other 


4f&        &&$jfr*<flmiH  i&mlm*  Cbs^s, 

ether  doth  a  Unit :  For  as  a  Unit  to  the  Divtfgr : ;  fo  the  Quotient 
to  the  Dividend. 

Or  as  a  Unit  to  the  Quotient : :  fo  the  Divifor  to  the  Dividend  ; 
and  confequently 

The  Product  of  the  Divifor  and  Quotient  is  equal  to  the  Divi- 
dend by  r;  any  of  which  Confiderations  proves  the  Truth  of  the 
Work  of  Divifion. 

The  Operation  cf  Divijkn  conji/is  in  thefe  five  thing* ' 

i.  In  confldering  how  many  places  towrard  the  left  hand  of  the 
Dividend  the  Divilor  can  be  taken  from  :  If  from  the  like  Number 
of  Places  that  are  in  the  Divifor,  then, 

i.  To  confider  how  often  the  firft  Figure  in  the  Divifor  ean  be 
had  in  the  firft  of  the  Dividend  towards  the  left  hand.  But  if  the 
Divifor  cannot  be  taken  from  the  like  Number  of  Places  with  itfelf 
from  the  Dividend ;  then  to  ask  how  often  the  firft  Figure  in  the 
Divifor  (as  before)  can  be  had  in  the  two  firft  places  towards  the 
left  hand  of  the  Dividend :  In  either  Example  i . 

of  which  Cafes,  Dwifof\  Dividend  (  Quotient 

3.  We  put  the  Anfwer  in  the 
Quotient,  (as  you  fee  in  the  Ex- 
ample.) 

4.  By  that  Figure  fo  put  in  the 
Quotient,  we  multiply  the  Divifor, 
and 'put  the  Produft  under  that  part 
marked  out  in  the  Dividend. 

5.  We  deduft.  that  Produftfrom 
the  faid  marked  Part  or  Dividual, 
and  put  the  Remalner  under  a  Line, 
as  in  the  Examples. 

Propofiticn  1.  To  divide  by  any 
fingle  Figure  or  Digit. 


7y876y432iV<i*j2*o4j 
7 

n 

3* 
35 


if 
*4 


X4 
*4 


03a 


41 

3? 


6  Remainder 
Exam- 
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Example  t.  E*ampk  $. 

8)  1743**9  (ai7poi  P) 90113456  (10013717 


•  "•  ,•  .§ 

16 


14  0012 

8  9 

<*3  33  . 

56  --            27 

7a  64 

72  dj 


16  '  $> 


3  remains.  ■  66 

ii- 

3  remains. 

Prep.  2.  To  divide  by  2,  $,  o«raore  Figures  in  the  Divifor.  * 
Example  1.  Example  2. 

*0  73345*5  ($49**5  13*)  "345*7  ($°77 

6$  1224 

1 0£  lO$6 

84  -91* 

1194  1047 

55  95  «fts. 

4» 

Example  3. 

ijtf  9876)  1234567  0*5 


126 

105 
ioy^ 


987^  •     '      r    • 

24696 
'975* 

'49447 
493$o 
tf  7  reus. 
G  a  /Vop. 
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Prop.3.  To  divide  by  a  Divifor  having  Cyphers  in  the  fiift,  fecomi' 
&c.  places  thereof. 

Example  1.  Example  2.  Example  3. 

350)^87654(2821  I  12000)987654(820  I  1000)97643 2= Anfw. 

'-70      ■—  ' —   96  '—  ' —         ' — 

.  _,; '  Quote  =  975 

287  27  Remains  4J0. 

280                  „  24 

7 6  Refts  3  654  to  divide  by  i  zooov 

35 


t 


Refts  304 


ptrfbrvu 


Thefe  by  1  Figure  under  Pro}  1.  are  fo  eafy,  that  any  one 
may  divide,  obferving  the  five  general  Rules  for  proceeding.    To* 
inftance  in  Example  2.  I  ask  how  often  8,  the  Divifor,  can  be  had 
in  17,  tfce  two  firft  Figures  to  the  left  hand  of  the  Dividend,  (be- 
caufe  I  cannot  have  8  in  one  olace  of  the  Dividend)  the  Anfwer  is 
2  times ;  which  2  I  put  in  the  Quotient,  and  iay  2  times  8  (the 
Divifor)  is  16;  which  placing  under  the  17,  and  taking  the  16 
from  17,  the  Remainer  is  1.     To  which  bring  down  the  next  Fi- 
gure 4  in  the  Dividend,  (and  as  you  bring  down  any  Figure  to  a 
Remainer,  mark  it  with  a  Point  under,  left  you  bring  k  down 
twice)  and  then  fay  how  often  8,  the  Divifor,  can  be  had  in  14, 
the  Anfwer  is  1 ;  which  put  in  the  Quotient,  and  lay  1  time  8  is  8, 
which  put  under  and  dedud  from  14,  and  the  Remainer  is  6  *  to 
which  bring  down  3,  (the  next  Figure  in  the  Dividend)  and  ask 
how  often  8  in  63 >  the  Anfwer  is  7,  which  put  in  the  Quotient ; 
and  fo  go  on  ta  the  end  of  the  Work,  obfemnir  this.  Rula,  That  if 
after  you  have  brought  any  Figure  down  to  a  Remainer:  you  can- 
not have  the  Divifor  in  it ;  you  muft  put  a  (o)  in  the  Quotient,  and 
bring  down  the  next  .Figure,  asin  thelaft  Figure  but  <eoe  of  the 
Example  we  are'upoiv 

4*  -• 

ftop* 
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'    In  the  Exantyksu  Prep.  2.  It  is  almoft  as  eaf  y  to  dividfe  by  1,  3, or 
4  Figures  as  1,  obferving  chiefly  this  Rule ;  as  in  Example  2.  of  this 
Prop.  I  ask  how  often  1  (the  firft  Figure  in  the  Divifor)  may  be 
had  in  1 2,  (the  two  firft  Figures  in  the  Dividend)  the  Anfwer 
would  be  1 2  times ;  but  you  muft  never  take  it  above  9,  that  is, 
you  muft  never  put  above  9  in  the  Quotient  at  one  time.     And  alio 
obferve,  that  you  do  not  put  that  9  in  the  Quotient  till  you  have 
tryed  on  a  piece  of  wafte  Paper  whether  9  times  ijtf  do  not  exceed 
1234,  (the  firft  part  of  your  Dividend)  which,  finding  it  lefs,  may 
consequently  be  taken  from  it :  Sop  times  136  is  1224,  from  1234, 
and  there  re&s  10 ;  to  which  bring  down  the  next  Figure  (5)  iu  the 
Dividend,  and  confiderhow  often  136  (the  Divifor)  can  be  had  in 
105,  the  Anfwer  is  (o)  which  put  in  the  Quotient,  and  then  bring 
down  the  next  Figure  6  m^kes  iojd.    Then  fay  how  often  1  (the- 
firft  of  the  DiviforJ  can  you  have  in  10,  (the  two  firft  of  that  part 
of  the  Dividend,  becaufe  that  has  one  place  more  in  it  than  is  in  the 
Divifor :)  If  you  fhould  fay,  1  may  be  had  9  times  or  8  times  in  10, 
you  will  find  that  the  Divifor  multiplied  by  either  of  thofe  Figures 
will  exceed  1056,  and  fo  cannot  be  taken  from  that  Number. 
Wherefore  finding  that  7  times  ij6  will  be  lefs  than  105 5,  I  put 
7  in  the  Quotient,  and  multiplying  i*6  by  7,  it  produccth  952  ;  • 
which  take  from  1055.  and  the  Remamer  is  J04 :  To  which  bring 
down  the  7  (the  laft  in  the  Dividend)  makes  1047,  and  fay  how 
often  1  (the  firft  of  the  Divifor)  can  be  had  in  10  (the  two  firft  of 
the  faid  1047)  the  Anfwer  is  7  times,  (for  it  will  bear.no  more, 
without  making  the  Produd  of  the  Divifor  thereby  to  exceed  the 
1047)  fir 7. time*  1  }69  which  isp52,  deduced  from.  1047,  the  Re*- 
mainer  is  9$  :  So  that  I  find  I  can  have  13  d  in  12.34567,  PQ77  timesA 
and  95  refts.    By  obferving  thefe  Rules,  you'll  ea/ily  fee  hew  to  per- 
form the  Work  of  this  Example,  and  by  this  any  other ;  and  I  have 
been  particular  in  giving  Rules  for  that  tnd. 

In  the  Examples  under  Prop. 3.  When  Cyphers  are  in  the  firft,  fe- 
cond,  &c.  places  of  the  Divifor,  cut,  off  the  Cyphers,  •  and  as  many 
Figures  towards  the  right  hand  of.  the  Dividend,  and  dU  ids  thofe 
remaining  towards  the  left  hand  of  the  Dividend  by  thofe  that  remain 
towards  the  fame  hand  in  the  Divilbr :.  and  when  the  Work  is  ended, 
put  the  Figures  cut  off  the  Dividend  to  the  right  hand  of  the  Rcmainer. 

And  for  the  third  Example,  to  divide  any  Number  by  io,  100,  icdo, 
1 0000,  &c.  You  have  nothing  to  do  but  only  cut  from  the'righc 
hand  of  the- Dividend  ffl  many  placps  as.thete  ate  Cyphers  at  the.«nd' 
of.  theJJfcvifor  *<  fo  thofe  remaining  towards  the  left  hand  o£  the  ])ir 

videruL 
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v'tdtad  are  the  Quotient,  aodthofecut  erf  wwanb  the  rid*  hand 
are  the  Remainer.  ° 

Bat  there  is  I 

'  Where  by  omitting  to  put  down  the  fevefal  1>rodaft$,  and  de- 
ducing gradually  as  you  multiply  each  Digit,  you  do  it  with  near 
half  the  Figures. 

Thus  the  third  Example  under  Prop.  2.       9876)  1234767  (ric 
is  done  as  in  the  Margin.    For  I  fay  fiow 
often  9  in  12,  the  Anlwet  is  1  ;  then  in-  14.696 

{lead  of  faying  once  ^875  is  fo  much,  and 
putting  it  under  1234J,  I  fay  1  time  5  4P447 

From  iy,  (where  10  is  added  to  the  5  in 

Units  place  of  123.45)  and  there  refts  9,  (*7refta 

which  put  under,  and  faying  r  time  7  and 

,  i  borrowed  is  8  from  14  refts  6 ;  1  time  8  (rn  the  ^Divifor)  reg,  and 
1  borrowed  is  9,  from  13  (borrowing  10  as  before)  and  there*  refts 
4,  which  put  under,  and  fay  1  time  9  (in  the  Divifor)  is  9,  and  1 
borrowed  is  10  from  14,  and  there  refts  2.     Then  to  thcRemam- 

.  der  2469  bring  the*  next  Figure  in  the  Dividend,  viz,,  ff,  and  fay 
how  often  9  in  24,  the  Anlwer  is  a  ;  then  proceed  as  before  % 
ti'i.es  6  is  12  from  1 6 refts 4,  2  tinte$7i$  14,  and  1  is  15,  fromip, 

1  refts  4 ;  2  times  8  is  16 9  and  1  borrowed  is  17,  from  i6y  and  there 

refts  p,  (you  borrowing  2  to  add  to  the  6  is  26)  2  times  9  is  18, 

and  2*borrowed  is  20,  from  24,  leaves  4,  or  4^44 ;  to  which  brin* 

down  the  7  in  the  Dividend,  and  proceed  as  before.  .  * 

1  defire  this  Method  laft  nientioiiM  may  be  well  underftood,  for 

that  the  fubfequeflt  Examples*  wijl  be  performed  by  rt,:  »bein^  the 

fhortefland  eafieft  Way,  tno  fom'c  prdrrthis.  * 

A  Tlmd  Way  rf  BMjtHt. 

Divide  1234567  by  136.  '  X09 

In  this  kind  of  dividing,  the  Divifor  is  Xzmtf 

put  under  fo  much  of  the  Dividend  as  it  X* 34!f6? (9*11 

can  be  taken  from ;  for  y$6  can'c  be  ta-  ^366  6  > 

ken  from  123,  therefore  I  put  it  under  x$  %  % 

1234,   the  firft  part  of  the  Dividend,  * 

and  then  ask  (as  in  the  fecond  Example 

of  Prop.  \)  how  often  1  m  the  Divifor  can  be  had  in  1 1  in  die 
Dividend;  the  Anfwer  is  9  times*;  which  9  put  in  the  Quotient  as 

ufual, 


» 


ufual,  and  fay  9  tiroes  6  in  the  Divifor  is  $4,  ftaro  $4,  (borrowing 
5  to  add  to  the  4  {landing  over  the  6y  and  as  you  mention  5  and  4, 
dafti  them  out  with  your  Pen)  there  refts  oj  9  times  3  in  the  Divi- 
for  is  27,  and  5  borrowed  is  j^frop ,3* ^-  (borrowing  3  Tens  to 
add  to  the-  3  flanding  over  the  3  ih  the  fitvifor)1  afld  there  refts  1, 
which  put  over  the  3,  as  you  fee.  Theft  remove1  your  Divifor  a 
degree  towards  the  right  hand,  as  in  the  Example/  and  confider 
how  often  13d  you  can  have  in  105,  (which  is  to  that  remained, 
and  5  next  the  4  in  the  Dividend}  the  Ajifwer  is  o,  which  put  in 
the  Quotient,  and  taking  the  next  Figure,  viz,.  69{into  the  105, 
makes  lojtf ;  fay  how  often  i$6  m>  1056,  tir  1  ip.  jo,  the  Anfwer 
is  but  7  times ;  then  7  times  6  is  42,  from  45,  and  there  remains  4, 
which  put  over  the  6y  (dafhing  it  out,  and  alfo  the  6  in  the  Divifor) 
faying  7  times  3  is  21,  and  4  borrowed  is  25,  from  25,  (borrowing 
two  Tens)  and  there  refts  o,  which,  put  ^own  over  the  5,  faying 
7  times  1  is  7,  and  2  is  9,  from  10  leaves  1,  which  put  over  the 
Cypher  as  you  .fee,  dafhing  out  the  Figures  in  the  Divifor  as  you 
multiply  them,  and  of  the  Dividend  as  you  deduft  therefrom.  Then 
remove  the  Divifor,  and  proceed  as  before,  and  as  you  fee  in  the 
Example. 

But  there  are  two .  things  which  render  this  way  of  Divifion  in- 
ferior in  JLftimation.to  the  fecond,  i.e.  the  rrpeating  the  Divifor  for 
every  Figure  put  in  the  Quotient*  and  alfi  the  cancelling  the  Fi- 
gures, makes  it  very  difficult  to  examine  your  Work  in  cafe  of  a^ 
Miftake. 

*the  MiSrativn  and  Rationale  <f  the  flfork  cf  Drvijtcn*        '  '    * 

•  * 

I  fhall  inftance  in  admitting  that  ^87^5:43  210  were  to  be  divided* 


4*1 


4$  I>wiffa*rf]^ij&iQkfL    Chap. 

A  Fwrth  Way  <fDivifim  l  <r,  the  Operation  <f  Divifio*  ii/uflrated. 


Produilsoftbe 
J     Divifor. 
by  1=45678 

2=91356 

3=137034 
4=18*712 

$=^228390 
5=274068 

7=3  iP74<J 
8=365424 
9=411102 

TheTarif. 


Divifor 
repeated  ' 

45678)  9876543  no  (.tooooo=  firft  Quotient.] 
9135600000 


4^78 


45678 


45*78 


45*78 


740943210 
456780000 


284163210, 

274068000 


IOOPJ2IO 

9135600 


45*78 


I 


959610 

m 

91356° 


46O5O 
4J678 


refleth  372 


—1 0000  =  fee  on d  Quote.  I 


-6000  ss:  third  Quote. 


-2  00  =  fourth  Quote. 


•20  =  fifth  Quote. 


1  =  fixth  Quote. 


%  1622 1  =  Sum  or  Gene- 
ral Quotient.) 


In  the  beginning  of  this  Part  or  Se&ion,  Division  is  £aid  to  be 
the  Work  of  many  Subftra&ions,  and  fo  it  is  plain  :.  But  then  we 
are  taught  here  how  to  go  a  nearer  way  to  work  than  to  deduft 
the  Divifor  fingly;  for  in  the  firft  Operation  above,  we  deduft 
aooooo  times  the  Divifor  at  one  time,  (which  are  all  the  looooo's 
of  the  Divifor  that  are  contained  in  the  Dividend.)  At  the  fecond 
Working  we  deduft  10000  times  the  Divifor,  (which  is  all  the 
ioooo's  of  the  Divifor  that  is  in  the  Dividend.)  The  third  time 
we  take  6000  times  the  Divifor  from  the  Dividend,  then  200  times, 
then  20  times,  and  then  1  time  the  Divifor  from  the  Dividend  :  So 
that  by  this  Art  of  Divifion  you  deduft  at  6  times  what  by  Sub- 
ftra&ion  would  require  21622 1  times  to  perform. 

Now  to  know  how  many  times  the  Divifor  to  dedud  the  firft 
time,  I  confider  what  part  or  places  of  the  Dividend  I  can  take  the 
Divifor  from,  and  fiujd  it  the  five  firft  towards  the  left  hand ;  there- 
fore I  mark  that,  by  putting  a  Point  under  it,  and  I  confider  how 

often 


! 


. 


1 


L*J 
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often  the  Divifbt  can  be  kai  i«*  thofe  five  places,  or  fiow  often  4 
(the  firft:  of  one)  in  9  ((he  firft  of  $b$  QEhor)  and  fad  it  a  times. 
How  to  know  what  De00mffla$k>fi  to  give  tlu$  (2)  I  coofider  what 
place  that  Figure  which  I  made  the  Point  under  poffetieth*  which 
being  the  Hundred  thoufands,  therefore  this  a  is  200000 :  fb  that 
multiplying  the  Divifor  by  200000,  and  dedu&ing  the  Produft  from 
the  Dividend,  the  Remainer  is  740943*10,  which  is  an  abfolute 
new  Dividend,  to  be  divided  by  45678  the  Divifor.     So  having  re- 

Sated  the  Work  by  the  fame  Rules,  at  laft  a  Number  lefs  than  the 
ivifor  remains,  fo  the  Work  is  ended. 

And  thus  by  dividing  the  whole  into  6  diftinS  Dividends,  there  ari^ 
feth  6  Quotients ;  the  Sum  of  which  is  the  general  or  true  Quotient. 

But  becaufe  Brevity  is  moft  commendable  in  this  Art,  therefore 
all  fuperfluous  Figures  being  omitted,  as  the  repeating  of  the  Divi- 
for, the  Cyphers  at  the  ends  of  the  Quotients  and  Subtrahends,  the 
Work  is  then  the  fame  as  in  the  two  firft  Propofltions  :  And  if  the 
whole  Subtrahends  be  omitted  to  be  put  down,  deducing  as  you 
gradually  multiply  the  Divifor  by  the  Figure  put  ip  the  Quotient, 
the  Work  is  then  contraded  as  much  as  may  be,  and  will  ftand  as 
in  the  Example  under  thefecond  Way  of  Divifion. 

The  Tarif  fhews  you  by  Inlpe&ion  how  often  the  Divifor  qan  be 
had  in  each  Dividend  (without  trial  or  gueffing)  and  the  Digits  to- 
wards the  left  hand  fhew  what  muft  be  put  in  the  Quotient. 

Dx  Ufe  tf  Divijiov. 

Farthings,  Pence,  or  Shillings,  are  immediately  reduced  into 
Pounds,  by  dividing  the  given  Number  by  ptfo,  240,  or  by  20,  (as 
by  the  fecond  Table  in  Addition.) 

In  1574^0  Shillings  how  many  Pounds  ?  Cot  off  Usst»  place, 
and  take  half  the  remaining  Figures  toward  the  left  hand ;  and 
where  the  Number  to  be  halfed  is  odd,  take  the  lefe  half,  and  put 

j  o  to  the'  next  Figure,  &c.    Thus  f  of  15  746°  is  '•  7873- 

I 
In  1 885*5  20  Pence  how  In  75 5 8080  Farthings  how 

many  Pounds  ?  *    iriany  Pounds  ? 

/.  /. 

240)  188^20 (787*  Anfcvei.  960) 7 J?8b8b (7*73  Anfwer. 

*75  .   ,  7flQ',._     . 

^072  ^88 

— 1T~  H  o  Note, 
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Note,  Farthings  are  reduced  into  Pence  by  dividing  by  4,  and 
Pence  into  Shillings  by  dividing  by  11. 

In  755895>i  Farthings,  how  many  Pounds^  Shillings,  Pence,  and 
Farthings?  d.  s.  L      s.     d. 

.    4)  7558$>pi  08g$>747  (157478  (7871 :  18  :  11 4  Anfwcr. 

"  #  *-  "ilj*  ■  "    lo\     -     '  - 

'a      I'    .. 


35 
35 
3«  57 


Shillings  are  made  Pounds  by 
8$  the  above  Rule  of  halfing. 


*9  94  . 

19  107 

31  11  Pence  feft. 

3  Farthings  reft. 
Example  j«  In  3045400  Ounces,  how  many  Ton  ? 
Ounces  in  a  Ton  > 
^w  Table  1.  in>  35840)  3046400(85  =Ton  Anfwer. 
Addition,       >.        I  I 

mmmmmmmmk 

17020 


o 
Emmfk6.  In  158x55  Quarts,  how  many  Ton  of  Wine  ? 

<&arain  aTon  1  Ioo8)  I58*5*(i57  =  Tons  of  Wine,  Anfwcr. 
f*r  Table  3 »    J 


•  •  • 


5745 

"_7ojtf 

o  , 

Thefe  fix  Examples  are  the  Reverie,  and  prove  the  Troth  of  the 
fix  firft  in  the  Ufe  of  Multiplication. 

And  as  afeventh  Example,  I  fhallj*ive  the  Ufe  of  Multiplication 
and  Divifion,  in  ihewing  how  to  find  all  the  aliquot  Parts  into 
which  any  Number  i$  capable  <£  being  divided :  and  the  Ufe 
thereof. 

Exam* 
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Example  i.]  To  find  how  many  even  Pares  into  which  360  is  di- 
vifiblc.    See  the  whole  Operation. 

2)360  The  Divifors  and  7_  ««„**„ 

a)  180  laft  Quote         J35  *'    *'    *'    h    *>    *> 

2)  90  —    4*    *> 

3)  45  *>  «*  *4t    9, 
3)    15                                              l8>  3<*>  7** 

ro,  20,  40,  15, 
30,  60,120,  45, 
90,  1 80,360. 

x.  I  divide  the  given  Number  by  2, 3,  j, 7,  or  other  that  wilt 
divide  without  a  Kemainer,  and  then  place  the  Divifors  and  laft 
Quote  as  in  the  Example. 

2.  I  multiply  the  2  next  the  left  hand  by  the  next  2,  which  pro- 
duceth  4,  placed  under  the  2,  and  that  Produft  by  the  firft  z. 
gives  8.  • 

3.  I  multiply  the  3d  (2)  the  4,  8,  and  2d  (3)  by  the  ift  3,  which* 
produceth  6,  12,  24,  and  9  placed  under  the  felpe&ive  Multipli- 
cands, (as  I  do  all  the  reft  following.) 

4.  In  like  manner  I  multiply  6, 12,  and  24,  by  the  3,  (becaufe 
that  Digit  is  repeated,  otherwise  I  fhould  have  multiplied  the  2,  2,. 
2, 3,  and  the  4,  8>  alfo  by  it)  and  the  Products  are  184  36,  and  72. 

y.  I  multiply  all  that  is  before  by  5,  (except  where  the  Produ&s^ 
would  be  the  fame)  as  2,  4,  8,  and  2d  (3)  in  the  firft  and  fecond 
Lines,  which  produceth  10,  20,40,.  15,  in  the  fifth  Lines.-  Alfo 
by  the  fame  s  (next  the  right  hand)  I  multiply  6y  12,  24,  and  ?* 
which  produceth  30,  tfoj  120,  and  45  in  the  fixth  Line,  and  18, 35,. 
and  72  in  the  fourth  Line  (of  the  Numbers  above)  by  the  fame  5.. 
produceth  90,  180,  and  360. 

And  if  there  were  any  more  different  Digits  in  the  firft  Line  to- 
wards the  right  hand,  I  fhould  multiply  all  the  above  7  Lines  there- 
by, (where  the  Produ&s.would  not  be  the  fame,  for, I  omit  repeat- 
ing one '  and  the  fame  Pjoduft.)  But  becaufe  the  laft  Number  is 
360,  and 'cannot  therefore  be  properly  faid  to  be  a  part  of  the  Num- 
ber given,  I  therefore  omit  that,  and  put  1  always  inftead  of  the 
Number  given. 

And  tho  you  change  the  places  in  the  Figure  in  the  firft  Line,  the, 
Anfwer  win  be  true  i  as  in  the  fubfequeht  Example  will  appear,  as  • 


5t  I>fwf^  &af&. 

By  the  above  Rules  the  aliquot  faro  in  the  lall  Example  of  360  are 
found  1,  2,  3,4,  5,  *>  8,  j>,  10, 12,  iy,  18,  20,  24,  30,  36,  40,  4f# 
60, 72,  90,  120,  and  180. 

Example  n]  To  And  all  the  aliquot  Farts  into  which  ioj  yo  may 
be  divided. 

io35odivided  by  2  =  5 17?  ;  that  by  3  =  17*5  » that  by  3=575  : 
that  by  5=115  ;  that  by  5=23- 
Which  DiviW  (the  2  being  mn£ 

and   the  laft^     ^  3,       2,        J,        5,  *3  ^J    * 

-Quote  ar«     \  r"™' 


i>, 1=3  by  the  j. 


rf,    18, 


*5>  45  >     10,.,.. 

jo,  po,  «. ......... 

7J>  a*5,    jo,    as, 

iyo',  450,  ■ 


<*,. 


■»    4*,  "5, 


407, 


x3*>     4H» 

tfpo,  2070, 

'74 J,  5i75,xi50,  575* 
34jro,ioj5o. 


«*W«H»MB*MP 


=3,  and  9  by  the  «  in  the 

upper  Line. 
r3, 9  and  2  by  5  in  the  up-* 

per  Line. 
=5  and  18  by  5. 

=  alfo  the  15, 45, and  10  by 
laid  5  ;  it*  being  repeated. 

=30  and  90  by  5,  tor  the 
famereafon. 

=3,  2  and  5  in^,  the  firft 
in  the  upper  Line. 

=9  in  2d  Line  by  laid  23. 

=(5  and  1 8  in  the  3d  Line 

by  laid  2.3. 
=15,  45,  and  ro  in  the  41b 

Line  by  23. 
=30  and  90  in  the  5th  Line 

by  the  23. 
=the  tfthLine  by  23,  thefirft 

Number  in  die  firft  Line, 
=15*  and  a$q  in  the  7th 
t      Line  by  laid  23, 


So  the  even  Parts  of  10350  are  r,  2, 3, 5, 6, 9y  XOy  15,  1^23,25; 

!^4k4V°f  *9%  75y9°* II5>  IJ*'  XJO>  a°7>  22*>*3°*345*4*4> 
45°*  575,  «£o,  1035,  Hjoi  1725,  2070,  3450,  and  JI7*.  ,    / 


i 


7fo 


S&&.S 
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Ijje  Ufe  of  the  Ruks  far  fendhtg  the  alitfuu '  Parts  of  a  Number. 

This  will  appear  thus :  Suppofe  I  would  find  all  the  aliquot 
Parts  <>f  a  Pound  Sterling,  I  reduce  it  to  its  lead  Denomination,  at 
$m5o  Farthings  ;  the  aliquot  Parts  of  which  are  found  2, 3, 4,  5, 6, 8, 
to,  12,  15,  16 j  20,  24,  30,  32,  40,  48,  60,  64>  80,  96^  120 y  Ufa, 
i$>2,  240,  320,  480,  and  $60. 

Which  Numbers  being 
made  Denominators,  and  1 
the  Numerator,  there  will 
arife  the  Parts  of  Coin  fol- 
lowing ;  which  being  fup- 
pofed  the  Price  of  any  In- 
teger,  the  Value  of  any 

Number  of  them  is  found 

by  dividing  the  Number  of  Integers  by  the  refpeftive  Denomina* 

tors  at  once.  • 


*, 

»» 

*» 

a» 

'      2, 

*» 

3. 

J- 

— 

4 

8 

\6 

3* 

64. 

*, 

12, 

*4> 

48, 

96, 

192. 

' 

• 

10, 

ZO, 

40, 

.  83, 

160 , 

3*Q» 

if, 

3<>» 

60 , 

120, 

240, 

480, 

p<So. 

1 

Parts  of] 

aPmuL  s' 


* 
A 
•J 
,i 

4 
f 
a 

IF 

1 

■  "5* 

1 

1 
TT 


lO 

6 

5 
4 

2 
2 
1 
1 


J. 


8 


Ip^r/d*.     <*.      £• 


4 
6 

8 

4 


a  • 
1 

7"? 
1 

t 

3  T 

1 


I 


I 
I 


10 

a 

7 

<y 

5 
4 

3 
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I 

"a 
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1 
!*• 

1 

r 

TTT 

1 
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1 

TTT9 


d. 

3 
2 

2 

1 

1 

1 


2 
1 

3 
IT 
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Example  i.  What  doth  7358  amount  to,  at  id.  t  q.  each  i 

*9*)  735*  (38*  **•  *  ^  *  fc5B  Aofwer. 
1598 
<Ja  reft  fo  many  5  Farthings,  or  5/.  5^4. 
£**«/&  2.  What  doth  3 I9$7  come  to  at  3  </.  3  ?.  <ach  i 

64)  3  *P&7  (499  /•  15 :  11  i  1  =  Anfwer. 


•  • 


*3* 

Rafts  ji  beingfonaany  3<f.  3f  ony/.  11:1 

No*,  li.  1 5.  in  the  firft  is  Tfr,  and  3  <*•  3  «•  in  the  fecond  Ex- 
ample, is  ry  of  «  Pound.  *** 
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7%e  Proof  <f  Multiplication. 

This  can  only  be  done  by  Divifion  :  as  in  any  of  the  6  Examples 
foregoing,  the  Produ&s  of  thofe  in  the  Ufe  ot  Multiplication  are 
proved  to  be  true  by  dividing  thofe  Produ&s  by  the  Multiplyer, 
the  Quotient  is  the  Multiplicand ;  or  if  you  divide  the  Produft  by 
either  of  the  Fa&ors,  the  Quotient  will  be  the  other.  But  to  pre- 
jend  to  prove  Multiplication  by  calling  out  the  Nines,  is  a  Miftake, 
as  I  have  elfewhere  demonftrated  ;  for  why  divide  by  9  more  than 
a  or  any  other  Digit,  which  would  prove  the  Work  as  well  ?  But 
the  eafieft  way  is  to  divide  the  Fa&ors  by  10,  and  the  Produd  of 
the  Remainers  by  io,  which  will  leave  a  Remainer  equal  to  that  of 
the  Produft  divided  by  10.  But  the  mifchief  is,  that  if  there  be  a 
Miftake  in  the  Produft  of  juft  your  Divifor,  or  any  Power  thereof, 
this  Way  of  proving  will  not  fhew  it. 

Th  Pro&f  qf  Divifion. 
This  is  either  performed  by  Multiplication  or  Divifion,  as  ap^ 

pears  in .  the 

357)  i7oo2ii$(47tf2j)  17002125  (j57=Quotient 

or  former 


•  •  • 


2722 


22J1 


271462 

.333375 


Divifor. 


8p* 


178? 


Margin.  For 
Example,  I 
have  divided 
,17002125  by 
357,  and  find 
the  Quotient 
4762  s*  And 
if  17002 125 
be  divided  by 
that  Quoti- 
ent, the  latter 

Quotientwill  .: 

be  3  J7  =  the  former  Divifor.  This  is  proved  by  Multiplication  of  the 

Quotient  47*2  j  by  357  the  Divifor.    See  Exam .2.  Prof. 2.  of  &&4* 

Sec  t.  VL    OfExtra&iug  the  Roots  of  Numbers*  called 

Evolution* 

IN  this  Se&ion  Ifhall  rtiew, 
I.  The  Extra&ion  of  the  Squar< 
U.  The  Extra&ion  of  the  Cube  Root. 
IIL  The  Etfraftion  of  the  Biqyadrate  Roots  of  . 
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Se&tf.  Of  Extrafting  the  Roots  of Numbers.    $f 

L  The  Square  Root  of  a  Number  is  fueh  a  one,  as  being  multi- 
plied in  itfelf,  produceth  the  Numbergiven. ;  (for  to  fqaare any 
Number,  is  to  multiply  it  by  itfelf.)  Thus  the  Square  Numbers* 
whofe  Roots  are  the  p  Digits,  are  as  follows  in  the  Margin. 

This  may  be  illuftrated  by  any  fquare  Super- 
ficies, as  Glafs,  Board,  &c.  for  it  the  fuperhcial 
Content  of  a  Square  thereof  (whofe  4  Sides  are 
equal)  be'  81,  then  one  of  the  4  Sides  is  9;  if 
the  fquare  Superficies  be  64,  then  1  of  the  4  e- 

3ual  Sides  is  8,  &c   as  appears  by  the  Table, 
md  the  fquare   Figure  whofe    Surface  is  64 
fquare  Inches,  Feet,  or  other  thing;  each  Side 
is  therefore  8,  which  is  called  the  Root  of  that 
Superficies,  as    you    fee.      So    that  when  the 
Square  Root  of  any  Number  is  demanded,  it  is 
as  much  as  to  require  what  the  Side  of  a  Geo- 
metrical Square  is,  whofe  Area  (or  fuperficial, 
or   outfide   Content)    is    any    Number    given. 
Hence  it  follo\fs,  that  by  extra&ing  the  Square 
Root  of  any  Superficies,  you  reduce 
it  to  a  compleat  (or    Geometrical) 
Square.    Thus  the  long  Quadratick 
figure  being  16  in  length,  and  4  in 
breadth,  the  Superficies  is  upon  the 
flat  64,  (or  4  times  %i6)  and  the  fquare 
Root  of  64  by  the  Table  above  is  8. 
Therefore  a  Geometrical  Square,  one 
of  whofe  four  equal  Sides  is  8,  (as 
that  above)    is  equal    to   the   long 
Square,  or  any  o-    __^^ 
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tjier  Figure  whofe 
flat  Surface  is  64* 

Such  Numbers 
as  the  above,  when 
the  Root  may  be 
extracted  without 
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a  Remainer,  may  be  called  compleat  or  perfed  fquare  Numbers ; 
but  there  are  abundantly  more  Numbers,  whofe  Roots  cannot  be 
precifely  extra&ed :  and  thefe  are  called  imperfect  Squares,  or  Surd 
Numbers,  of  which  more  in  Decimals,  Logarithms,  and  efpecially 
in  Algebra,  hereafter  treated  on. 

Queftm 


36  (^£x*r^^ 

Que/Hon  i.   What  is  the  Square  Root 

Root  of  10274589  ?  .     101x7 .4^8^1x6/32054. 

Place  the  Number  fo  that  yoii,  ^— J  •  I  •  •  I     I 

may  conveniently  perform  the  Work,  6}  127  \  \  I 
and  point  over  the  firft  and  every*  640}  34*8s4  t 
fecond afterward;  whichPoints (hew  '  ^Alo\  — %<sliJi 
how  many  places  the  Roots  will  coo.-  *  ^  *  ?■  ■  ■ 
lift  of.  oremaiaL 

Then  coirfider  what  fquare  Num- 
ber in  the  foregoing  little  Table  is  next  to  and  can  be  taken  from 
the  firft  Branch  towards  the  left  hand  of  the  fquare  Number  given, 
(as  here  ia;)  9  I  find  is  the  next,  whole  Root  (3)  I  put  down  "(like 
a  Quotient)  its  you  fee,  a&d  lubftra&ing  the  Square  of  $  (or  9} 
from  10,  there  remains  u 

To  which  Remainer  1 1  bring  down  the  two  next  Figpres  (27} 
and  divide  that  127  (except  the  Figure  next  the  right  hand)  by  d» 
which  is  double  the  Root  (3)  faying  the  6rs  in  1 2  is  2  ;  put  that  ia 
the  Root,  makes  it  3*2.  Then  fquare  2,  and  dedud  from  7,  (ia 
the  j  27)  and  the  reft  is  $  ;  then  multiply  6,  the  double  Root,  by 
2,  and  dedud  the  Produft  from  12  (in  the  127)  and  there  r efts  a. 
,The  reft  is  only  Repetition. 

Then  double  the  Root  32  makes  64,  and  that  is  your  next  Di- 
vifor.  Then  to  the  3  bring  down  the  next  Branch  45,  marking  it 
as  you  do  in  Divifion,  and  you  have  345  for  a  Dividend. 

But  becaufe  (if  Units  place,  here  5,  be  excluded)  you  cannot 
have  64  in  the  reft,  which  is  34;  therefore  put  (0}  in  the  Root, 
and  alfo  in  the  Divifor,  (to  64,  as  you  fee)  and  bring  down  the 
next  Branch  89,  makes  a  Dividend  34589  to  divide  by  640.  And 
finding  I  can  have  6  in  34,  5  times,  I  put  5  in  the  Root  >  and  fqua- 
ring  5  (as  was  taught  for  the  other  Figures  of  the  Root)  I  fay  25 
from  29,  (of  the  34589)  and  there  refts  4,  and  carry  2 ;  5  times  o 
is  o,  but  2  from  8  refts  6,  andfo  5  times  4,  proceed  as  in  Divifion, 
and  the  whole  Remainer  is  25  64 

JLaftly,  To  this  bring  down  the  laft  Branch  (itf)  and  divide  the 
256416  by  double  the  Rodt  3205,  w&.  6410,  and  the  Quote  being 
4,  1  put  it  in  the  Root,  and  fubftrafting  the  Square  thereof  from 
l6>  (in  the  256416)  and  al£b  the  Produft  of  the  Divifbr  thereby,  as 
before  fhewn,  there  remains  {o)  and  32054  is  the  Anfwer. 
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A  Second  Example. 

Square 
.    .    .    .    •       Root. 
9643  (107113 


i,i473 
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214)      *4*5 
2142)    .  2849.6 

21422)       707  5  43 


.4  fc&/ri  Example. 

Square 

:  ■  :   .   ;   :  ■.  ■  Root. 

97|^|4J|2I|OI23,(o&8s02 


8)  166s 


1  •  T 


54874  refts. 


ip5)  j££43 
1976)     39921 
197540)        3970123 

171*9  refts. 


m—m 


II.  7*A<?  ExtraStion  of  the  Cube  Root. 

The  Cube  Root  of  any  Number  is  that  whofe  Square  multiplied 
by  the  Root,  produceth  the  Cube  Number  given.  Thus  the  Cube 
Numbers,  whofe  Roots  are  the  9  Digits,  are  as  follows. 

A  Cube  is  a  folid  Body  bounded  by  fix  Geo-* 
metrical  fquare  Superficies's,  as  a  Dye,,  whofe 
Length,  Breadth,  and  Depth,  (or  Thickneft)  are 
all  equal :  And  to  extraft  the  Cube  Root  of  any 
Number,  is  to  fuppofe  that  Number  the  Cohtent 
of  a  Cube  in  Feet,  Inches,  &c.  given,  to  find  the 
Side  of  one  of  the  fix  Squares  that  bounds  it.  So 
that  as  the  Extraftion  of  the  Square  Root  is 
chiefly  ufed  in  meafuring  and  proportioning  of  Siu> ■ 
faces ;  fo  is  the  Cube  Root  in  doing  that  of  So- 
lids. And  as  there  are  Surd  Numbers,  whof* 
Square  Roots  cannot  be  extra&ed  without  a  Re- 
mainer,  fo  it  is  in  Cube,  and  other  Roots. 

I  fhall  give  but  one  Example,  but  'tis  fo  plainly 
demonftcated,  as  may  be  Efficient  to  enable  any 
one  to  extrad  the  Root  of  any  whole  Number : 
And  where  there  are  Remainers,  I  fliall  (hew  how 
to  proceed,  when  I  fhew  the  Ufe  of  Decimals  in 
extra&ing  the  Cube  Root. 

What  is  the  Cube  Root  of  32934x680934*4? 
The  whole  Operation  follows,  tf  ith  the  Name  of  each  Line  <*  how 
St  arifeth.  "    "*  ~  ■    . 
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Quefliom.   What  j£  jh**  -~"  j.jt^^ 
RocKofio2^*~  *"     ^jf/tf'       ^ Cobe  Root  fought. 
^,  *?  *        n^        \^0'ofAxbtoi  3  (ill  in  thcRooO  Deduct 

'i  y/7'  '/  •  /' irhc  treble  Root  (3). 
*/.  \a.-+    it  •  j^ble  the  Square  of  that  3. 

,  Snm,  or  the  firft  Divifor.  . 

Cube  of  2,  the  fecond  put  in  the  Root. 
Squ.  of  that  2,  multip.  in  laft  treb.Root. 
The  treble  Square  of  the  Root  in  2. 

The  Sum  of  the  3  laftLines=a  Subtrah. 

{The  ad  Refolvend,being  itf^theRem. 
and  168  carry 'd  down  to  that. 
Treble  the  Root  32, 
Treble  the  Square  of  that  Root. 
Sum,  or  the  2d  Divifor, 

The  3d  Refolvend. 

Treble  the  Root  3  aa 

Treble  the  Square  of  that  Root 

Sum,  (or  the  3d  Divifor.) 

Cube  of  y  (laft  put  in  the  Root.) 
Square  of  that  5,  in  the  laft  treble  Root, 
Laft  treble  Square  of  the  Root  in  that  *, 
The  Sum,  or  a  Subtrahend . 

The  4th  Refolvend. 
Treble  the  Root  3  20 j. 
Treble  the  Square  of  that  Root. 

5^81703  6$  Sum,  (or  the  4th  Divifor.)        . 

SThe  Cube  of  4,  laft  pot  m  the  Root; 

Square  of  that  4  in  the  laft  treble  R00& 
Laft  trejble  Square  of  theRoot  in  that* 
'CThe  Sum  (or  Subtrahend)  which  de* 

<        .    «     •  r ^u-  loA  UiUrtlt/4»nd. 
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30816*07; 


153840 
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ra3 27968464 


,  T^  i    duded  from  the  laft  Refolvend* 

The  Steps  in  the  Performance  of  the  Work  of  Extraction  of  th* 
G*fc££ vl4  evident  m  this  kft  ft-*-.  For, 

j.  Yoi 


.  i.  You  point  over  the  Figure  in  Units  place,  and  then  over  every 
third  Figure,  which  divides  t^e  whole  Cube  Number  into  5  parts  ; 
which  (hews  that  the  Root  will  cpniift  of  5 'places. 

2.  I  find  that  3  being  cubed,  produceth  27,  (as  appears  by  the 
little  Table  foregoing)  which  <  is  the  next  kCs  Cube  Number  to  3  2, 
(the  firft  part  towards  the  left  hand)  I  therefore  put  the  I^Qota, 
in  the  Cube  Root  fought  as  you  fee,  and  deducing  the  27  from  3 2, 
tJieRetnainer  is  y. 

3.  To  the  Jtemaiher  we  always  bring  down  the  q«t  part,  (as 
here  934)  and  that  makes  the  Refolvend,  which  is  always  the, Di- 
vidend, in  order  to  find  the  next  Figure  in  theljtoot.  "   J 

'  4.  A*d  to.  fiod  the  X)ivU3biLwhereby  to  divide  phat}  Dividend, 
you  may  obferve  that  it  is  always  compofed  of  die treble  $6ftt, 
i.  e.  $y  and  of  the  treble  Square  of  the  Root, "vizH  27. 

5.  I  find  I  can  haveL27$>  the  Sum,  in  5^3,  (for' the  4  in  Units 
place  of  the  Refolvend  5934>  TW  are  in  this  cafe  to  take  no  notice 
of)  t  times,  which  put  in  jthe  Root  makes  it  32.    '"'.'' 

6.  >The next  thing  is  to, frame  your  Subtrahend,  which  is  always 
compofed,  x/^.Of  the  Cube  of  the;  Figure  laft  pjftt  in  the  Root : 
idly y  'The  Square  of  that  Figure  multiplied  in  the  laft  treble  Root  : 
Andv  3dfy3  The  laft'  trpblQ  Square  of  the  Root  multiplied  in  the 
faid  Figure  teftput  in  the  Root :  the  Sum  of  which  three  Num- 

: .  bers,  ;as  theJSxample  pl4inly  fliews, . \s  the  Subtrahend.   " "     '[ ' ''  ' 
".•  7.  The.  Subcyahend  mutt  always  be  dsduded  from  t|ie  l?ft  Re- 
folvend, as  here  5768  from  5P34,  and   the  «Remainer  is   1,66;  to 
-- which. bring ;down  (asv  before)  the  next  three  Figures  (168)  and 
<  yom  have  a  new  Dividend  (or  Refolvend  :)  all  the  reft  is"  Repeti- 
-  t'ton  af.the.Jame  Method  of  .working.;  except  here,  that  you  cannot 
haVe  30816  in  166 16 >  therefore  you  put  a  (o)  in  the  IVoot,  and 
i-  from: that  .320  (the  Root) :  you  make  a  new  Divifor,  which  is 
3072^60;  and  for  the  ^Dividend,  you  bring  down  the  3  next  Fi- 
gures (093)  to  the  laft  Refolvend,  and  that  makes  your  Dividend 
166x68093,  &c.  which  is  all  very  obvious  in  the  Example. 

III.  72*  Extraftiom  itf  the  fiiquadr ate  Rcot. 

The  Biquadrate  Rpot  is-tb*.Rpot  of  t;he  4th  Power,  as  the 
Cube  is.  that  of  the  3d,  ,*ind  the  Square  Root  that  of  the  2d  Power, 
according  to  theiollowing  Table. 

Whence  iL  appears,  that  the  fecond  Power  of  any  Number  is 
;  the  Square  .of  i^  or  ?rQd«ft>  o(  any.  Number  by  itfelf ;  the  Cube 

■I  2  „        .'         '     '  or 


F^ 
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or  3d  Power  is  produced  by 
multiplying  the  Square  of.  any 
Number  by  its  Root;  the  Bi- 
quadrate  or  4th  Power  is  disco- 
vered by  multiplying  the  Cube 
by  the  Root,  as  appears  in  thefe 
nine  Examples. 

But  of  the  Powers  of  Num- 
bers to  the  10th  inclufive,  and 
the  projjer  Name  of  each,  yon 
have  a  full  Account  in  the  Ex- 

•  tra&ion  of  Roots  in  Algebra ; 
where  the  Reafon  of  that  abftrufe 
Method  of  extra&ing  the  Square, 
Cube,  Biquadrate,  Surfolid,  &c. 
Roots,  is  fully  explained  from 
the  Algebraical  Canons  for  each, 
both  by  Numbers  and  Symbols. 

What  is  th6  Biquadrate  Root 

•  of  2998219535? 

The  Example,  with  Rules  how 
each  Line  is  produced,  follows. 


A  TaUe  tfPtwrs  and  their  Rwtx, 
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i.  Tou  fee  that  hairing  pointed  over  Units  place,  and  every  4th 
place  afterwards,  the  Root  wUi  confift  of  3.  places,  as  there  are* 
3  points. 

2.  You  muft  confider  what  4th  Power  in  the  little  Table  above- 
is  next  to  and  lefs  than  the  firft  Part  or  Branch  29  :  you  fee  rtf  is,, 
whofe  Root  you  have  there  (2);  then  fubftra&ing  the  Biquadrate  16 
from  29,  there  refts  13. 

3.  To  that  13,  bring  down  the  next  Branch  or  Part  9821,  and 
you  have  1 39821  for  a  Dividend,  of  which  the  Units  place  muft  not 
be  confidered,  in  asking  how  often  the  Divifor  can  be  had  therein. 

4.  To  find  the  Divifor,  you  fee  it  is  compofed,  i/f,  Of  4  times 
the  Figures  then  in  the  Root,  (as  here  2.)  idly,  Of  6  times  the 
Square  of  that :  And,  3^,  4  times  the  Cube  thereof:  the  Sum  of 
which  being  a  Divifor, 

5 .  There  arifeth  from  the  Divifion,  3  Jn  the  Root. 

6.  You  muft  find  a  Subtrahend,  by  adding  together  as  the  Di- 
rections again  ft  the  4  Numbers  81,  216,  216,  and  96,  do  exprefs ; 
and  fubftra&ing  the  Sum  from  the  laft  Refolvend,  there  refts  19980  : 
to  which  bringing  down  95 35,  you  have  199809536. .  The  reft  is 
only  Repetition  of  the  three  laft  Steps,  as  to  Method.  29 
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•  •  ■ 

19  9821 9$36i(m—  the Biquadrate  Root  fought. 


16 


3448)  1 3 9821 


•  •  • 


•  •  • 


• •-  • 


•% » • 


'4858^2)   IPP80P536 


Th£  Biquadrate  of  2,  1  ft  put  in  the  Root. 

{13  (tiieRemaincr)  and98ai  brot.  down 
to  it,  being  the  1  ft  Refolvendot  Dividend 

4  times  the  2  put  firft  in  the  Root. 
6  times  the  Square  of  that  2. 
4  times  the  Cube  of  that  2. 

The  Sum  of  thefe  3,  aDivifor. 


81J. . .  J  The  Biquadrate  of  3,  the  laft  in  tfie  Root. 


4  tim.the2in  the  Cube  of  the  3,  in  the  Root. 
6  times  the  Square  of  2,  in  the  Square  of  3. 
4  times  the  Cub^of  2,  in  3. 

I  (The  Sum,  or  a  Subtrahend  .to  take  fron* 
|C.  the  laft  Refol vend  above. 


•  » 
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A  2d  Refolvend,  or  Dividend. 

4  times  the  23  in  the- Root. 
6  times  the  Square  of  23.. 
4  times  the  Cube  of  that  23. 

The  Sum  of  the  3  Lines,  a  2d  Divifor. 

» 

The  Biquadrate  of  4,  the  laft  in  the  Root. 
4  times  23 ,  in  the  CuBe  of  4  in  the  Root. 
6  times  the  Squ.  of  that  2  3 ,  in  the  Sq.  of  the  4. . 
4  times. the  Cube  of 'that  23,  in  the  faki  4. 

£2p8o££j6j /Sum  =  a  Subtrahend,  which  taken  from. 

\    the  Refolvend  laft  above, . 

(o)  remains* 

r  know  that  the  Biquadrate  Root  is  the  Square  Root  of  the 
Square  Root,  and  confequently  may  be  performed  by  extracting  the 
Square  Root  twice.  But  this  feems  a  more  natural  way  to  perform 
it,  as  the  Extra&ion.of  the  Cube,  Surfolid  Root,  &c.  may  be  done 
from  Algebraic  Canons,  and  I  have  inferted  the  Method  here,  becaufe 
to  me  it  is  new ;  for  I  never  faw,  nor  heard  of.  its  being  done  thus 
before  :  and  I  was  pleafed  when  I  confidered  it  from  the  4th  Power 
of  a -\  b  in  Algebra,  which  wonderfully,  tho  plainly,  points  out  all 
thefe  Rules  above,  which  feem  fo  intricate,  as  to  be  impoflible  fifft. 
to  difcover.     This  Extraction  of  tHtf  Biquadrate  Root  is  ufeful  in . 

fomjD.: 


kH,  OfViigar  Bv&m*.       Ehap.s£ 

fome  Computations  of  Compound  Intereft ;  finding  3  mean  Propor- 
tionals between  a  Extremes,  as  10  the  5th  Head  of  Geometrical 
Pr&gttffion,  &c. 

The  Proof  bf  the  Square  Root  (as  appears  from  the  little  Table 
to  it)  is  to  multiply  the  Root  in  itfelf ;  the  Pr66f  of  the  Cube  ii  to 
multiply  that 'Square  in  the  Root  j  and  of  thq  Biquadrate  to  mul- 
tiply the  Cube  in  the  Root :  for  they  refps&ively  produce  the 
Number  given  to  have  the  Root  extracted,  provided  that  nothing 
remain  ;  and  if  any  thing  do,  add  fuch  Remainer. 


C  HAP.    II. 

*  — 

Contains  the  (Application  of  the  Fundament a^P arts 
of  ^Arithmetic,  to  Vulgar  Fractions,  Progfeffon, 
the  Rules  of  Proportion,  Pratfke,  -Lofs  and 
Gain,  RHowJhip,  Sorter,  •  Exchange,  Equation 
of  Payments,  Alligation,  and  Rules  ofFaife  Po- 
rtion, in  eleven  Sections. 

S  e  ct.  I.    Of  Vulgar  VraBions. 

OTATlON  and  Numeration,']  Teachethwhat  a  Frac- 
tion is,  and  how  to  read  or  write  down  any  one. 

By  a  Fraftion  here  is  meant  a  broken  Number, 
that  is  to  fay,  one  or  more  Parts  of  3  Unit  ?  for  as 
there  is  Infinity  of  Units,  fo  a  Unit  may  -be,  or  be 
fuppofed  to  be,  divided  into  any  Number  of  Parts. 

A  Fraftibn  confifts  of  two  Parts,  a  Denominator,  and  a  Numerator  .- 
The  former  fliews  how  many  Parts  the  Unit  is  divided  into,  which 
is  wrote  below  the  Line  ;  the  latter  ihews  how  many  of  thofe  Parts 
are  contained  in  the  Fraction,  which  is  wrote  above  the  Line  ;  as 


iof 


Se&r. 


Of  Frnfear  ft#%ow. 


H 


? 


8 


And  thefc  a  Parts  a*e  called  the  Terms  of  a  Fngfa 

•   Of$  to  be  more  plain  yfeti 

the  Line  (a b)  reprefents  }ora        x     a    4     4    5  - '£ 

Unit  divided  into  8  parts,  and         i     ill      l      l 

doth  reprefent  the.faid  Deno--  a  e     tn    n    o    f 

initiator  of  the  Fraction  given  ; 

and  the  Line  (ae)  is  3 ^of  thofe  8  Parts ;  (*  **)  =s  4 Eights  or  £j 

(ao)  —  l ;  (*/0  =  y>  &c. 
Having  thusfhewn 

what  a  Fradion  is, 

you  are  next  to  know 

how  to  read  it ;  and 

that  is,  by  firft  men- 
tioning the  Numera- 
tor,  and    then   the 

Denominator.  As  by 

this  Example  you  fee 

where  *li2th  of  the 

Uqit  (or  Line  mn) 

is  wrote  thus  TY>  and 

redd  One  Twelfth, 

&c  TV=  aTwelfths, 
*  &c.    But  die  Line 

might  more  commo-      „    „ 9 ,  B  _  ..  .  , , 

dioufly      be     made  n * \ 

downright,  and  then 

Fradfbns  would  ftand  as  in  the  Examples  next  the  left  hand,  where? 

by  a  Line  in  printing  might  often  be  gained,  if  tt  were  wrote 
1 x 1 12  i  •£ni\i%,&c.    But  let  Cuftom  have  its  own  way  ;  and  then 

Fradions  are  forote  and  read  as  in  the  foregoing  Tabulet,  and  by 

the  fame  Rulefr  is  feventeen  25th  Parts;  rVrVis  367,  feventeet* 

hundred  and  28  Parts  >  that  is,  if  a  Unit  were  divided  into  1728 

Parts,  this  Fradion  does  contain  365  of  thofe  Parts. 
But  there  are  various  kinds  of  Fractions,  as  Proper,  Improper,. 

Simple,  and  Compound. 

-.   A  Proper  Fradion  is.  one  whofe  Numerator  is  lefs  than  the  De* 

nominator,  as  thofe  above* 

An  Jmproj>er  Fradion  is  when  the  Numerator  is  greater  of  equs> 
so  the  Denominator,  as  f>  7*  &** 


Afabh  of  Simflt  Fra&hns. 

w  Read  thys, 

1— 1 2th,  wrote  thus  fV  One  Twelfth. 

2— i2ths, Tar  •  •  Two  TVelfths. 

3--i2ths,., rV Three  Twelfth?. ' 

4-  -1 2ths, T4T . .  Four  Twelfths. 

J-  -i2ths, -rVFive  Twelfths. 

*— I2ths, Tf  •  •  Six  Twelfths. 

7--i2ths, ^Seiten  Twelfths. 

8--iaths, .......  TfT. .  Eight  Twelfths. 

p-r  1 2ths, y£ Nine  Twelfths. 

10— laths, ...... .T| . .  Ten  Twelfths. 

1  i4*i  2ths, 4t  Eleven  Twelfths. 

i2-*iaths, .....  44  or  1.  Twelve  Twelfths. 
n 


^4  ®f  Ftyar  Era&ions.        Chap-  £ 

A  Simple  or  Single  Fradion,  as  any  of  thofe  foregoing  js  ixm 
mediately  the  Fraction  of  a  whole  Unit.    But  . 

A  Compound  Fradion  is  a  Fradion  of  a  Fradion,  or  Part  of 
another  Part  of  a  Unit,  as  -f  of  i,  or  4  of  T97,  &c.  and  is  iliuftra- 

ted  in  the  following  Examples.  » . 

A  Table  of  Compound     J 

Where  the  whole  Line(/«)  is-  Fra&iom.  \ 

divided  into  10  equal  Parts,   and 


_  7 
7 


each  of  thofe  are  fubdivided  into 
two  Parts  :  fo  that  fuppofing  the 
JJnit  (£*)  to  be  i  /.  each  ioth  is 
a  s.  and  every  half  of  a  ioth  is  i  f. 
fo  that  ty  of  tV  is  a  Fradion  of  a 
Fradion,  whofe  Value  is  13  s.  But 
the  Value  Tiere  is  not  intended  to 
be  fo  obfervabte  as  the  Nature  of 
the  Compound  Fradion  ;  for  here 
is  T7V  df  the  Line  In,  and  44  of 
is  13  j.  for -rV is  ax.  and  confe- 
quently  -i^r  Is  14/.  and  -H  of  14  *• 
mull  needs  be  *  1 3  s.  Sometimes  you 
have  a  Fradion  of  a  Fradion  of  a 
Fradion,  &c,  of  a  Unit,  as  1  Far- 
thing is  t  of  -rr  of  t?  of  a  Pound, 


Having  thus  (hewn  what  a 
Fradion  is,  and  how  to  read  the 
fame,  I  proceed  to 


1 
2 


--f  of  -rVof  1 1,  or 

1-  -10  or " 

*  of  *  5 

•  •  •  •  •  *a"  vji  T~«"  •  •  •  ^ 

a-  -10 4 

....  .'-jr  Oi.tt  ♦  •  •  5 

3-J-io 6 

iof-A-...  7 


4- 


5- 


-10 8 

•  •  •  •  •  -j-v  Ot  tt#  •  •   9 
-IO IO 

•  •  •  •  TT  ^* 


•  •  • 


6--10 


•  • .  • 


TV  Ot-r-y 


7- 
9~ 


-10 


-10 


•  •• . 


■J4of-^ 


•  •  •  •  4*r  of 

-10 ; . 

.  •  ••  *5 "y  v* 
IO--IO 
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1  •• 
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II.  ReduStion  of  PWjjar  FraBions. 

This  Rule  mull  neceflarilybe  taught  before  Addition  and  Sub-* 
ftradion,  becaufe  they  cannot  be  performed  till  the  Fradions  given 
to  be  added  or  fubftraded,  are  fitted  by  Redudion  for  that  pur- 
pofe. 

Cafe  1.  To  reduce  a  mix*d  Number  to  an  Improper  FraStom.  As  for 
Example  12-^. 

Rule.]  Multiply %  the  intire  Part  by  the  Denominator  of  the 
Fradion,  and  to  the  Produd  add  tt^e  Numerator  (3),  and  the  Sum 

4  placed 


placed  cvg: .  the  Dei^miaator  (7)  is  the  Anfwer,  and- will  ftand 

thus  y.  .  .       .        •  •  .     . 

Cafe  1.  To  rf<bie  W  improper  FrpBion  to  a  whole  w  ftix'd  Nvmher* 
Example,  reduce  V-    ..         .*..-'  -*  7.'. 

Rule.]  Divide  the  Numerator  {87)  by  (7)  the  Denominator,  and 
the  Quotient  is  the  in  tire  Numbdr,  and  the  Remainer  (3)  is  the  Nu- 
merator .to  place  over  the  Denominator  (7) ;  fo  the  Anfwer  is  12I, 
and  proves  the  firft  Ode  true.  And  J>y  the  fame  rule  '/is  =  7t  »• 
.iV  is  =  ia  5  V  is  9  >  tt  is  4,  #c. 
-    Cafe  3.  To  rake*  Compound  Fractions  to  Simple. 

Example.  Reduce \ of-  of  i into  one fimple  Fia&ioiL 

Rule.}  Multiply  the  Numerators  together  for  a  new  Numerator* 
and  alfo  the  Denominators  together  for  a  new  Denominator,  and  it 
ftands  thus  14  J  or  this  is  f  of  £  or  A,  by  changing  the  Parts  of  the 
firft  and  fecond.Fra&ions,  and  omitting  thofe  which  are  the  fame  » 
(as  3  in  each)  anct  4^  of  7  of  -ff  of  %  is  tt* V. 

The  Truth  of  tins  Rule  is  eafily  proved  from  any  felf-«vident  In- 
fiance,  as  f  of  f  of  a  Pound  Sterling  is  6  s.  8d.  fo  by  the  Rule  it  is 
i.  Now  7  being  3  s.  $d.  4  muft  bt  6s.  8d.  or  f  ol£  is  t  •  An<i  lf 
the  Parts  be  changed,  tind  the  two  of  a  fort  be  omitted,  it  proves 
the  fame ;  and  the  Reafon  is  plain,  for  the  Terms  of  a  Fraction  mu^. 
tiplied  by  the  fame  Number,  does  not  increafe  or  alter  the  Value  of 
fuch  Fra&ion.       -     - 

Cafe  4-  To  xeduce  a  Fraction  to  its  hwefi  Terms. 
*  Example.  Reduce  >t  to  its  loweft  Terms.  , 

RukQ  Divide  the  Parts  of  the  Fraftion  by  any  Number  that 
will  divide  both  jvithout  a  Remainer  :  fo  this  \ 4.  is  reduced  to  T, 
for  Anfwer.  ... 

Rule  2.]  Divide-4hie  greater  by.     Ibr  -^dfeided  by  3  is  ±\>  and 
the  lef^'P&rftheFfaaiOn,  and  44  divided  by  3  is  t 

if  any  thing  remain,  divide  the         — - — 

laft  Divifor  by  that  ^  and,  if  any  3<0  45  (l  * 

thing  jr?t:  j^jtyp^  divide  theim*-  'T~**        - 

JJw&r-JflT  d»fc   tftl  nothing  re-  9)lg'* 

•aw^^and.then utfacJlft  9Divifor  r  ":  •/ 

divitfetb  both  Bans  of  your  Fra©-* 

tion,   fo  as  to  <  reduce  it  to  its  *  .     .  a  tv   •  r 

loweflrTernv  See  the  Work  in  the  Margin,  where  9  *e  lait  Oivifor 

fWut^vHtofs^o^^ris-HTV^w^;  ^^*fr*?J»^U 
*  3 1  diving  both  Pans  of  ihe  Fra&iori  }  found  as  **"  «*  **  *^Ve- 

.  *      "  -V  :'~  '•  •    .'-i  .■••■  ;"'  ■■■:   "-.•/*—. 


\s 


\   -* 


66  OfP^^^^o^. 

The  Truth  •/  thk  KuU :  That  a  Fkdiod  tfctWcc*  tir  tts  jfritfeff 


:x4t»^/1p.  What  is  the  V*flue  6f  J^'  b£  a  Pound  Atfc&ttpois* . s 
!»&.}  Muftiptjf  the  Numerator  of  the  Fi^o^  ^  fu&  arNtun^ 
bet  of  Units  o£  the  next  Tefs  Deriontination*  a$  is  equal  to  a  Unit  ^f 
that  name  which  the.Fra£ipn  is  of/W  divftfe*the  Fjjpduft  coati- 
uually  by  the  Denominator,  and  the  Quotient  or  QUottepts  anfVer 
your  Queftion. .  &6  the  Work  of  the  following  E»mpie&.  ■ 

ExampU  ».  What  is  the  Value  <rf  ir  I  •    Example  i,  to  Cafe  y. 
•i  a.  £oua4  Settling?  I 


i  - 


17  Numerator  fo^ 
aoShilL  in  ri.  J 


i*)i4pUi*> 


•  • 


8o 


3 1  Pounds  \vt. 
i<5  Ounces  in  i  ft. 

3* 
4*j49tf  (u  Ounces. 


»  remains  fhil-'t.Mnit. 
j  4  Pence  in  i  *.  S. 

&<0ft4fo4 

4Fanh.i»xi.  Mwte: 


•  • 


7* 


So  tl»  Anfwer  i» 
t.    &.    at. 


a 


*  *  n 


3. 


24  remains. 

16  Drams  in  t  Ooa. 


mtltipJy. 


404 
34 


4*)  J44  <»!)»** 


•  * 


"4    ■•■• 

40 temauw  H  -    '* 
place  •ver*C4«i 

i^^k*«»*«A**ia^^aM 


StothrAaftireii* 
Out*  iJHwif. 
ivis  ra  £?  or 


And  by  the  fame  Rule  any  other  faafton  of  Money,  Weight* 
Meafaie,  &*.  hatb iw  Value found*  _^ 


'    TheTfttth  ef  this  Rtde  is taanifeft j  for  fuppofe  -J  of  a  Pound 
eStcriing  we  know  is  17  x.  tf  4  or  7  Half-Crowns ;  and  it  will  ap- 
pear to  be  fo  by  the  Rule,  if  work'd.as  the  two  Examples  above  are. 
*  Cafe  6.  To  reduce  Fractions  of  different  Denominators  to  tbofe  <jf  the 
fame  Value,  which  have  a  epmnton  {or  (me  and  the  fame)  Denominator. 
Example.  Reduce  t,  t>  And  r  to  a  common  Denominator. 
Rule.']  Multiply  the  Dehominators  ope  in  another  for  the  common 
33icnamifiator,  as  jrtimes  7  is  6%%  and  5  tinj©  61  is  3  15  =  the  com- 

-toon  Denominator.  j  . 

-•    ^ftientfbr  the  3  newNume^axjors;  multiply  every  Numerator  into 
all  the  Denominators  except,  its  own,  and  the  Produft  &  a  Nume- 

'rafter  dii^ringa* -£te;ft^  multiplied  t 

<as  the -Numerator  *  in  7  and  5  produceth  70,  fo  is  r^rr  equal  to  £. 

,rHi^n  ^  Tmilbiplied  in  9  and  5  gives  135,  fe-is-fii  eepwl  to>r- 

Audlaftly,  4  multiplied  ip  J  nods  is  zn  252,  fo  i£  ffr  -equal  f»  *• 

So  the  3  new  Fraftions  have  each  the  fame  Denominator,  and  are  i» 

value  the  fame  as  fchofe  given,    So  alfo  ^  aftd  f  are  =  jy  and  fr» 

•^  and -^'awf  *=*•&>  and 4*  Ufo  ;  .       •  0  .  ■ 

The  <&***  qf  tbix  Rule  will  bferevident  by  reducing  any  of  the 

Frtftiowwhk^  iawe  the  iaaase  J>enomi»ator  to  ks  loweft-i^roij  and 
that  you'll  find  the  primitive  Fra&ion <gweti ;  *s  ? Vr  ia  itp,tew*ft 
TfcjTO  is  4  =  the! B^infe^TOi;  jaadfix^stt  the  ?eft. 
1  j  ,fT1m  R^leougbr  to  i>c  <*cUaomdcd*  it  being  of  .principal  life  in 
AckiitfenandSubewiaionirf,Fi»ai(»s. 

,  CaSe7*  To  reduce  Fka&iom  pf  a  Smaller  Denomination  to  Fraftimsft 
itpeai&.v  ' 

:E*a!*Me.  WhacFa&iqn  of  a.P wad  Sterling is.4  of  a  Farthing? 

Rule.]  Confider  that  4  of  a  <qr.  is  t  ttfy-pf  *V  of  ,&/>£*  round : 
then  reduce  this  compound  Fra&ion  to  a  Ample  by  Cafe  3,  and  you'll 
find  it -rfr?  of  al wad.  AwJ  <by  the  fame  Rule  ~r  of  an  Ounce 
is  tVt  of  aPound,  &c.  . 

7%e  7t***  ?f  **&  appears  by  the  next  Cafe. 

Cafe  flL  Tb  reduce  Pra&kvs  vfs*  greater,  to  a  fmaBer  Denomination. 
V.\E*i^  Stay 

"S^l^d^ply  the  Nwannitpr  x)f  the  Fraftion  by  fueh  a  Nwi- 
ber  of  V aks  ctf  the  Jeter,  as  make  one  of  the  greater  Denoromatian : 
So  Jbw  96*  :Ftethings  making  ill  multiply  the  Numerator  3  in 
960;  and  Jlaoethe  Produ&  for  ^H»me«tor  to  the  Denominator  of 
the  Fraftion  given,' whiph  makes  the  Aafwer  44i^  of  a  Farthiig ; 
jwfcich  FraSion  in  its  lowdlT-etoui  is  -fc  and  proves  the  lail  Gafe  7. 


f 


to  be  right.  And  7VV  *  Averdupois  is  j4}  of  aa  Ounce,  which  in 
its  lowed  Term  is  4t,  as  above.  So  that  thefe  two  Cafes  7  &  8, 
prove  the  Truth  of  each  other.  , 

•      ■  s 

1 

III.  Addition  cf  Vulgar  Fratthm. 

•  '    '  '     •  .  :---  •  '-•  ',--.'     .      .  ■.  V 

Examplei.  What  is  the  Sum  of  T7,  and  |  ? 

Rule.']  Reduce  the  Fradions  to  the  iagie  Denominator  by  Cafe  ff. 
of  Redudion,  (which  you'll  find  ii  and  £4)  Then  add  the  Nu- 
merators <j 6  and  %6  make  92,  which  placed  ower  the  commoe  Deno- 
minator^ is  £i>  the  Anfwer,  or  41-     -    .  *  ... 

77;e  "truth  of! rift;  &c  /V  thus. proved:  Suppofe  the  given  Fj-aftkns 

be  of '  a  Pound  Sterling ;  7  laths  (or  7  times  20  d.)  isus.&d.  and 

4  of  a  Potand  is  ys.  6  d.  the  Sum  ef  which  is  19/.  2d.  which  yqoJil 

HIM  to  be  the  Value  of  the  Anfwer  yr,  by  the  fifth.  Cafe  of.  Re- 

'  dudiori  of  Fradions.  *•    ■    •  ^    •    i.-».  -   i 

«*    Example  2.  What  is  the  Sums  of  i*  and-r  of  rofj^,     .. 

Rule.']  Firft  reduce  the  compound  Frt<aion>f,of  4  or  ^of  i  toa 
'  fingie  Fradion,  which,  you'll  find  TV?  or  7V  *  *>  which  ^dd  the  -f, 
as  f*r  Example  1.  and  youll  find  the  Sum  ttI4>  or  rr>  (the  Anfwer 
by  Cafe  3 .:  of  Redudion.) 

Example  3.  What  is  the  Sumx)f  17-fc  and  ?f£:\t ;  . 

lh//f.yThe  compound  Fradion  in  a  fimpleis-rV  which  added  to 
the  Fradion-part  of  the  tnixt  Nurtber,  make&TT,  whi«hby  the 
fecond  Cafe  of  Redudion  is  i\\  or  i^ ;  which  added  to  ij$  gives 
the  Sum  1 8?.  'The  'truth  rf  which  is  proved  by  fuppofing  17-J-  to  be^ 
17  /.  gd.  and  |  of  {  to  be  fo  of  a*  Shillings  which  is  £d.  the  Sum-  o£ 
of  which  fc«i8.ji  3d.  ofc  iSi,  as  above. 
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IV.  StihflraBhn.cf  Vulgar  fraffinul 

Example  1.  From  ££  take  -J; 

R»fe.  J  The  Fradions  in  a  common  Denominator  are  yrr  («quat 
to  It)  and  444  (equal  to  |)  therefote  288  deduded  from  73d,  the- 
other  Numerator*  the  .Remainer  is  448 ;  fo  the  Anfwer  is  4£t» 
(which  in  its  loweft  Term  is  vV>  and  frwes  the  firft  Example  in 
Addition  of  Vulgatf  Fradions.)  And  this  Remainer  (as  in  Whole 
Numbers  )  add  to  the  Subtrahend  {■,  gives  the  Sum  |4»  **&* 
primes  (that  way  alfi)  this  and  the  firft.  in  Addition  of  Vulgar 
'   Fradions  to-  he  truly  performed. .       .':.■., 

Example  z.  From  4tt4  take  £  of  -i  of  U 


:    £«&}  ift;  Reduce  the  cdmpoun4  Fraaions  to  a  Imglfr,  which 
you'U^^bythechirilCafeiaKeduaMm  tobeT7TV     .     •    '  . 


the  fixth  Cafe  of  Reduftion,  whiph  oip  -£ 
iM^&?&  {etprt  to  ^V>  •: ,. , ,  A  v  \ . :  -;  ■  .  r  :. 
-•■'  T&h*  Dectu&;  the;  J^rafiwytoriLj^qo  frqmfrf^jotiher  i^mnenttor 
'93844^  wd. the  Remakier  is  7**048  -  &  «*  !Anfwer  fc  ^V?VJ» 
And  that  in  its  loweft  Terms  (by  the  fourth  Cafe  of  Redu#ion) 
you  ihfll  find;!,  by  dividing  each  part  of  the  Fra&ion  by  the  com- 
mon Mea&rer  or  Pteiipr  2540  itf.  And  thisfrwes  W  pnfy  the  Truth 
rfthe.ftccttd  Example  in  Addition^  but  alfa'tbm  this  Exatnfk  4s  rightN 
•farfamtd. 
r    Example  j.  From  i8t  take  \  of  •& 

Hit/*}  i/fr,  Reduce  -f  of  i  to  1  Fia&ion  as  before, .  which  is  -/-A . 

ai/r,  Reduce  rV  and  •?  (the  Fra&ion-part  of  the  mixt  Number 
given)  to  a  .common  Denominator*  which  are :^  (equal  to  ^)r  and 
14  (equal to-*%.)  •   '    -      :  n        • 

c'  3«%  Now  jjoufliould  take  %f  from  -^  tyat  you  cannot,  as.  be- 
ing lets;  thenefboe  borrow  1  or  4-f  k°m  the  18,  will  leave  "17. 
Then  add  >t  to  the  Vr,  makes  ff,  fr^rn  which  take  the  -}£,  ami 
there  remains  4t*  which  in  jts  lowed  Term  i$:f ;  fo  the  Remained 
or  Anfwer  is  17},  and  /row*  the  third  Example  lit  Addition..  But 
this  is  done  fhorter  by  omitting  the  Numerators  and  Denominators 
which  are  the  £ame  Digitsa^f  of-Jis  ^or,f,  <pj>  as  under  Cafe-j, 
of  Redu&on. 

Which  3  Examples  in  Subftra&ion*  and  thofe  $  in  Addition^  do  > 
mutuary,  prove  each,  other/ 

And  thus  I  have  given  as  many  Examples -  as  are  neceflary,  jp. 
c  order  to  the£>erfc&  underfianding  of  Addition  and  Subftradion,. 
which  will  prove  very,  cafy,  (as  .they  ate  fo  plainly  expreffed)  efpe- 
ciaUy  to.fuoh  as  have  a  due  knowledge  ot  Redudion  of  Vulgar. 
Fradion*    I  fllall  therefore  proceed.to 

V.  Muhiftication  of  Vulgar  Fraftivui 


* 


1 


9 


Etatnf&i.  Multiply  t\  by  . 

Rule.]  Multiply  the  Numerators  together  for.  a  new  Numerator; 
as  here  7  by  9  is  63  ;  and  the  Denominators  together  for  a.  new 
Denominator,  as  15  by  xo  is  150 :  fo  that  ^  Vis  the  Anfwer. 

Examfki.  Multiply  -f  of  f  by Jr.oti  h 


$  ^f^^$^fc^       Chatty 

l'-:MMe$  WtiA  *  before  r^r^ftodtiQr  off  «>  via7  mnd  m  »f  is 
560  the  Numerator  y  and  7,  ?,  8,  and  9  together,  £tos*5xa  :  ~f* 
U  -rrrr  At  Anftvijr,  6f  -frin  its  lowefi  Terms. 

R^/^.l  .The  whole;  Number  wrote  Frb£tion*wip»  is  V,  vtfuch  4Ml« 
ti^V'as  by  the  Ttyfe'?:  **nd  tte'-Ptodttft  is  «7y,  (af  theNmaer*- 
tors;  and  that  bf  the  Denominators  is  f  2  t  to  the  Anfwcr  is  4V,  « 
by  thefecfendCafeoFReduaion  i4tV 

Thus  you  fee  in  Multiplication  of  Fra&ions  the  Praduft  ife  left 
tKanA  one  of  the  F4&ois'j  and  'tis  f6  miieh  lefs,  *s  the  Numerator 
of  -theMultiplytr  1$  fcft  than  the  Denominator,  (m  thJt  Exampit^ 
or  fo  much  as  7  is  lefs  than  12  ^Denominator  :  for  if  the  Numera- 
tor 7  were  12,  it's. plain  thapr£  /as  is  &id  before)  is  t,  and  1  time 
25  would  be  15,  which: would  maki  the  Pioduft  equal  to  the  Mul- 
tiplicand ;  and  therefore  us  7  is  Ids  than  it,  fo  muftthe  Pfeodutit 
I4tt  beliefs  thin  ty;  *  -'  '-*    .'         "•**..!•.. 

^  .  Example  4.  Multijply  34J.  by  xjif*  t  ■- .     * 

* .  Rult§  Reduce  both'  the  mm  Number*  to  improper  Ftaiftions, 
<and  then  proceed  us  by  rite  firft  Ruffe  ih  Mdriplioatioo  of  FcaaioKi 

Thus34l  is  a^,  and  13ft  is  VV *  *«d  the  Produ&  of  the  Nu- 
merators 27?  and  107  is  4659  j,  and  of  the  Denorainatws  i 96}  £> 
the  Arifyet  is  4V?%  of  485I*.  .  •  -  v    *:   *   .  . 


£xamle  1.  Divide  43Vfcy  -rn 

Rule.}  Place  the  Fra&ions  as  in  the  Margin ;  TV)  ttVC*V&t 
then  •  multiply  the  Nunwepat*  of  the*  Divisor  .  i  ♦•  ..\j-  \ 
by  the  Denominator  *tf  the  Dividend,  and  the  Prednd  is  iojo, 
the  t)etiominator  of  the  ^Quotient.  ■  And  die  Denominator  rfcf  tbe 
Divifor  in  the  Numerator  of  the  Dividend  produceth  94 j,  the  Nu- 
merator of  the  Quotient;  which  is  therefore  T*£rr,  in  k$  haA 
Terms  ^  :  And  proves  the  "Truth  of  the  firft  Example  in  Multiplica- 
tion of  Vulgar  Fm&ionfc  v  .  **  v 

Example  2.  Divide  i4T7T  by  25. 

Rule!]  Reduce  the  mixt  Number  to  an  improper  Ftifttoo*  and 
put  a  Unit  under  the  35,  then  work 

as  per  the  laft  Rule,  and  as  in  the  Divifor.  Dividend.  Qudfce. 
Margin.  Where  you  fee  the  Quo-  V)  «4-rr«  VV  (frr«*s-7r 
tient  is  «pJ4,  or  in  its  lead  Terms  is 

t^.  And  this  proves  the  Truth  of  Example  3.  in  Multiplication,  as 
that  proves  this  true.  Exam* 


r  Ruk.~]  Reduce  the  mixt  Numbers  tft£rgdjons,^nd  you'll  faffft 

nv^^wi  »48ju= the  Uf^^ij/i^uit^^  m*w 

*w,  and  VAV/ =»*&*' Quotient;  whiflk  "  i  , ;  r, . 

being  reduced  to    a  mixt  Hahier,  is.       W  C  VV9  V  (  to^'/i 

}4TTrff»  •*?+*>  thaFtaftiou  being  ia  . 

k*  loweft  Terms,  (dividing  eadijiitt  by,       «^i^»faeAqfr^ 

ttKMCdfnttofi  Meafcrer  1,004^       ...  ••>  1.  ,t  rn:  ,;.j  .*        , 

-4wi  tto  man/fifth  fn*H\  ahr  7^W  the  4th  fofc^e  miMuWr 
j*lieati<$aof  Ftt&ion&r  :...-•..     t  •.;  . ,       y      ; .  -  ..,4 

I  have  in  the  Merchant's  Magazjne  JbcttJl  the  R<P»(pB  of!  al!  fhf 
Rules  above  mentioned,  for  Reducing,  Adding,  &c.  Vulgar  Frac- 
tions; and  bave  not  room  to  repeat  that  here*:  h^t  have  fully 
lhew'd  how  one  Rule  proves  thd  Truth  of  another,  which  is  a 
gbbdBfemonftrati^ofthe  iGenjriiwnefe.Qkalk    \  -  -    < 

VH.  To  Extr tilth* Rtott *f-  Vulgar  FraSlicnL 

RuUt]  You  muft  always  reduce  yoyr  Fra&ion  into  its  leaft. 
Terms  :  fer  if  the  Root  can  be.  juftly  sxtra&ed  ip  any  Terms,  it 
ten  be  (o  in  ks  lowed    Tbo  when  you  oan  fe^  as  (bme times  it 
happens,  that  the  Roots  may  be  immediately  eytfip&pd  of  the* 
Fra&ioa  in  theT<?rm$  givenr  thep  you  nted  not:  ffthftp  |t,  t? .its* 
loweft.    Thus  for 

Example,  The  Square  Root  cf  the  fiadion  r^,i$  =  *.;,  {he - 
AnTwor  =  £<  And  &thg  4.^  had  been  reduced  tp  its  Iqfft  Terpis^. 
pl^ey  would  have  been  =  4t>  whofc  Square  Roots  are  4,  as  before. 

Exahj&e \r ,Wheii  the  Square  JfcoDtjtf  ftgiixt ;  Nuffttef  is  required, 
as  fujfrpdfe  -  4F ' ;  0$ ;  vediice  the  mixt  Niwb^v  to  f  tr^\ony  $nd . 
extraft  the  Root  of  both  Terms  a$  hefore ;  ft  s£i  is  ^  '>-%  whole  * 
Square  Root  Is  V  5=  7f  the  ^Ldwer,  (forth*  *V  is  given  in  its 
leaft  Terms)  and  if  you  multiply  q£  bjr  ?i>  *he  Projhtft  is  jtfj.  Jir 

Thae 


Nttii,  Tbat  When-a  J5ra&kw  la  gwen,  wtafe  IteqRr^flflpQt  ba  e*- 
traded  without  R&nai&tr,  you- ^uft  reduce  ^  .ft  j&rj^ttaa},  *o4' 
proceed  to  get  the  Root  fbegtaf,  as/^,ihaJtoW^£^K^  at- 
the  "End  of  IJecamafc  i  or  it  nxw  in  a*&;{2fr£fti&  ^^/ne^WWgH* 
byLt^a^fev-a8^^^*^1^^  #ftC*«M^     .  r      •',  ^ 

i^A  ri>  its  fei&T^j  ^^qpe^ttfr  she  Csbft W>9*  #  <**h 

fotiWfeof  tfce**k*tV  «fatifxav«^ipp  tUttiUbr&fifiW  fO^y  t& 
•"  -  xri*me-v 
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immediately  extrafted  of  the  Terms  given.  For  example,  to  get 
the  Cube  Root  of  tttt>  this  Fra&ion  in  its  leaft  Terms  is  iVr, 
whofe  Cube  Root  is  4-'  Or  if  ypu  had  done  it  without  reducing  to 
its  lowed  Terms,  the  Roots  tf  the  Terms  given,  would  be  9  and, 
15,  or  -r^r,  which  Is, equal  to  4;  *s  before.  ; 

For  the  Root  of  a  mixt  Number,  reduce  it  to  an  improper 
Fra&ion,  and  proceed  as  by  the  laft  Example.  But  when  the  Root 
cannot  be  accurately  enough  fxtrafted'  without  trouble,  you  may 
proceed  by  decimals  or  Logarithms,  as  isikid  abpve. 

Note,  That  the  Ufe  of  the  Square  and  Cube  Roots  ypu  haye 
partly  in  the  two  next  Seftions. "  .   •      .  ' 

VIH  the  Application  or  Ufe  (f  Vulgar  Frattious. 

Queft.  1.  Two  Bags  contain  470}  Dollars,  but  the  greater  ex- 
ceeds the  lefler  3  2^  Dollars  :  how  much  is  in  each  Bae  ?  ^ 

Rule.']  Subftiad  the  Difference  from  the  Sum,  and  there  reds 
438-iV?  Dollars ;  half  of  which  is  219^,  the  Content  of  the  lefler 
Bag;  to  which  add  the  Difference  ji-rV*  and  the  Sum  is  251^44 
Dollars  in  the  greater  Bag  :  the  Sum  of  which  for  Proof  is  47or* 

Qftejl.  2.  A  Brick-Wall  contains  179244  fquare  Feet  on  the  Su- 
perficies, how  many  Rod  is  that  x>f  2724  Feet  to  the  Rod  ? 

Rule.']  Divide  Wiyr  by  272^,  and  the  Quqtient  if  V^irV*  or 
6 44ffJ  Rod  for  Anfwer. 

Quejl.  3.  In  846;  Pole  how  many  Yards  of  yi  Yards  to  the  Pole  ? 

Rule.']  Multiply  the  one  by  the  other  gives  the  Aitfwer  4*5 jrV 
TaTds. .  '■'  -:••<-•.  ;   :».  '  -      •  -_-  S-    , 

Queft.4;  Wha*istheV«ltteof  87C — j.-i)  ft.  at  il  9*.perC* 
Rule.}  The  Weight '1  is  fy^C  or  VrV  C.  the; ,  Mwey  4s  -J4  L 
multiply  the  Fradions  together  gives  SfrH1  *  which  by  thefifthi 
Cafe  of  Redu&ion  of  Fra&ions  is  =r •  i  16  U  6  s. .  4  i.  1  q .  4. 


£nd  the  Quotient  is  exaftly  /;  1  :•  9.  t  — >  the  Anfwer,    4  .;  v      #     f 
jftdl  i*w  /wow  the  trut h  of  the  laft  Qutftion.  .     '   ' 

•Qkefl;6.  What  is  the  Produft  of  $s.  jd.  by  71.  i&i 
Rule.']  Multiply  5tV'-  by  7^1*.  (xhs  Pence  tftingfo  many  ifths 

i>f  a  Shilfing)  and  the  ProdiAfti^i^&fci^^  or  1%  :: i ;*  4  iVf. 
&«#.7.  Kyide  A2r?  1  :  4*  *f>by  ^ikShpfeigs*  (or 7^$ -ty'Pp 

being 
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being  firft  reduced  to  an  improper  Fradion)  the  Quotient  is-Jw-f 
otjTvS*    Tjbis  proves  the  lafl  Queftion  to  be  truly  wrought. 

Queft.  8.  What  is  the  Produft  of  I  j  :  7  :  ioi  multiplied  m 
itfelf? 

Rule!]  Reduce  the  y-s.  tod.%  into  Ruthhra,  and  thofe  Far- 
things into  the  Fraftion  of  a  Found  by  die  fe vent h:  Cafe  of 
Reduftion  of  Fra&pns :  then  you  have  Ls?ii  to#fqyare,  (or 
multipiy  by  itfelf)  which  produceth  /.  29  :  x  :  7  :  2  AtVv>  the  An- 
fwej*.  :     :     I 

I  (houid  not  have  inferted  this  and  the  fixth  Queftion  above,  but 
that  there  is  much  noife  (rho  little  teaW  Ufe)  cithern. ;  fame  Pes? 
fons  being  deceived  by  thinking  to  anfwer  theip  (for  example)  by 
reducing  in  the  6th  Queftion  the  j s.  yd.  into  Pence,  and  multi- 
-plying  them  by  the  Pence  in  7/.  5  d.  and  then  reducing  the  Pence 
pf  the  Produft  into  Shillings^*  Pounds  by  dividing  by  12,  &c.  Bu% 
this  way  gives  12  times  the  Anfwer,  becaufe,  as  appears,  the  Pencf 
fhould  Jbfer  divided  by  144;  or  12  times  12  =  the  Produft  of  the 
Denominators  of.  the  Fraftion*  And  fo  in  the  laft  Example  they 
will  divide  the  Farthings  in  the  Produft  of  thofe  in  the  Number 
given  multiplied  in  itfelf  by  960;  whereas  it  ought  to  be  divided 
by  the  Square  of  that,  viz,..  92x600. 

On  the  contrary,  others  think  to  perform  the  Work  of  the  fixth 
Queftion.  by-  reducing  the  67  and  8p  Pence  to  the  Fraftion  of  a 
Pound,  multiplying  iVrby^Vv-     But  here 'tis  plain  theAnfwec 

will  be  fo  much  too  little,  as  -rrrrr/.  *s  ^s  t^J[i  * *«  *^*  *-*•  lt  w^ 
be-but  -?r  of  the  true  Anfwer. 

Hence  it  appears,  that  fuch  Queftions  are  only  naturally  and  ac-: 
curately  refolved  by  Fraftions,  as  in  the  faid  Examples ;  for  wl^ich 
reafon  I  have  given  thofe  two  above  in  this  part  of  the  Ufe  of  Frac- 
tions, but  bepe  the  ingenious  Reader  will  excufe  this  Digreflion  on 
fo  trivial  an  Inftance.  .  ,  .   • 

.  Sect.  II,    Prcgrefliox.' 

THISt  Part  of  Arithmetic,  tho  neglefted  both  by  many  Authors 
of  Arithmetical  Trafts,  and  Teachers  of  the  Science,  is 
however  of  excellent  Ufe,  as  fhewing  in  a  great  Variety  of  In- 
fiances  the  wonderful  Power  and  Harmony  of  Numbers,  and  their. 
Relation  one  to  another.. 

This  Relation  of  Numbers  is  either  Arithmetical  or  Geome-. 
tricaL  * 

L  I.  Arith- 
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74  &9p*jp*t*     '         Chap^a* 

1.  Arithmetical  Prosreflhm,  or  Relation  o£  Nutftfctefff,  «  when  a 
Series  thereof  differ  by  the  Addition  of  fome  Number  to  the  fillip 
fccond,  4fe    So  thefe  Numbers.  . 

•  • 

f*6    7    .8.'   9    i^     Ii     14,  cSrr„ 
io  ii  14  itf  ifi    *<*    at     04,  <£**. 

15  18  21  24  27  30  ^j    30,  <!rc. 

Each  of  thofe  in  the  firft  Series  or  Row  differ  by  1,  each  of  tboft 
in  the  fecond  Series  by  1,  and  in  the  third  by  the  common  Addition 
of  3,  And  a  Series  of  abundant  Numbers  ate  jo,  42, 54, 66±  &c 
Which  differ  by  12.    Now, 

.  1.  7*/*4  the  Sum  if  any  aftbe  Series's,  you  xnuft  multiply  half  the 
Stan  of  the  firft  and  kft  Terms  by  the  Number  of  Terms ;  at 
fcalf  the  Number  of  Terms  by  the  Sm  of  the  firft  and  laft,  and 
the  Prod  ad  gives  the  Sum  required* 
Thus  1  and  12  is  13  by  6  (half  the  Tettis)  gives  7&€he  Sum. 

2  and  24  is  26  by  6,  gives  1  ;tf<  2  the  Sum  of  the  2d  Series. 

3  and  %6  is  39  by  5,  gives  234  =  the  Sum  of  the  3d  Serie* 
And  the  like  is  to  be  obferved  in  Summing  up  any  other  Rows  of 
Numbers,  tho  never  fo  large,  or  however  differing,  if  Arithmetically 
Continued. 

2.  It  may  be  obferved>  that  the  feveral  Sums  of  the  three  Line* 
ibove,  or  any  •other  of  equal  Numbers  of  Term*,  beginning*  with 
focceffive  Digits  continued,  do  differ  alfo  in  Arithmetical  Proportion; 
the  common  Difference  being  the  Sum  of  the  firft  Series,  as  78,  *;£,, 
434,  &c. 

Quejt.  1.  How  many  Strokes  does  the  Hammer  of  a  Gtock  ftrikr 
in  the  1 2  Hours  ?  This  is  done  as  the  firft  Example  above,  the- 
Anfwer  being  78,  and  would  have  been  the  fame  had  you  multi- 
plied half  the  firft  and  laft,  viz*  tff  by  12,  the  whole  Number  of 
Terms. 

Queft.  2.  Admit  a  Boy  is  to  colled  too  Apples,  which  lie  a  Yard 


diftant  from  each  other,  and  to  put  each  of  them  fingiy  into  a 
Basket  placed  one  Yard  from  the  taSL ;  how  many  Yards  does  he 
pais? 

Hetfe  the  fTsft  Term  is  2  Yards,  the  laft  20a,  (to  the  laft  Appl^. 
and  back  to  the  Basket)  Sum  202,  which  muttiplyed  by  90,  (haff 
the  Number  of  Terms)  produceth  the  Sum  of  the  Yards  pafled  by 
the  Boy>  which  &  10  too,  or  upwards  of  fife  Mifes. 

QuJL 
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The  Seconds 
a  Body 

fan*. 
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Feet  an  hea*oj 
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Queft.  3.  How  many  Feet  does 
Itn  heavy  Body  fell  in  11  Se- 
conds of  Time,  fupoofing  it  to 
fell  16  Foot  the  nrft  Second,  3 
times  that  the  next  Second,  j 
times  that  the  3d  Second,  ©V. 
as  in  the  Example,  (or  by  con- 
tinually adding  3  2  to  the  firft 
Term;  the  nth  Term  is  33d 
Feet,  which  the  Body  fells  in 
the  nth  Second.  (£>  prodigious 
is  the  Increafe  of  the  Velocity :) 
and  if  7  the  laft  and  firft  toge- 
ther be  multiplied  by  the  n, 
the  Sum  of  all  the  Feet  that  it 
fells  is  i?3  6. 

Thus  'i  you  would  take  the  Depth  of  a  Wdl,  or  the  like,  fup- 
pofe  by  a  Watch  that  vibrates  Quarter  Seconds,  I  find  a  Stone  44 
Quarters  or  1 1  Seconds  in  falling  as  above,  the  Depth  of  fuch  a 
Well,  &c.  is  found  IP36  Feet. 

And  in  this  Progreffion  'tis  plain  that  any  of  the  Terms  are  found 
without  the  intermediate,  by  multiplying  16  by  double  the  number 
of  Seconds  lefc  1.  Thus  I  find  that  it  tails  in  theUth  Second,  240 
Feet,  by  multiplying  16  by  17.     . 

3.  To  find  u  mean  Arithmetical  Proportionatbetween  tfny  two  Ntwt- 
lets.  Take  half  the  Sum  of  the  2  Numbers  or  Extremes'  for  Anfwer, 
as  in  the  Examples  above  ;  or  add  half  the  Difference  to- the  leffer.        '  \ 

'      A  fcfean  between  9  and  1  r  in  the  firft  Line  is  1  o.  : 

20  and  24  in  the  2d  Series  is  22.  ' 
27  and  33  in  the  3d 30,  &c. 

4.  The  common  Difference  and  Number  of  Terms  given  to  find  the  laft 
Term.  Thus  in  the  2d  Series  the  Number  of  Terms  (12)  being 
multiplied  by  the  common  Difference  2,  gives  24,  the  laft  Term, 
&c.  or  in  any  Series  multiply  the  Number  of  Terms  iefs  1  by  the 
common  Difference,  and  add  the  firft  Term.  . 

5.  Any  2  Numbers  ftanding  together  given  to  find  a  ffoW,  &c.  Take 
their  Difference,  and  add  to  the  greater,  gives  the  3d,  &c.  Or 
(ubftradted  from  the  lefler,  gives  tne  lefler  Terms,  as  jo  the  third 
Serffcs  21  and  24  are  given  to  find  the  3d  Term ;  the  Difference  is 
3,  which  added  to  24  gives  27,  the  next  Term  higher;  or  fub- 

ftrafied  from  21  gives  18,  the  next  Term  lower. 

La  6 .  ff 


J6  &<^ffiP*b  0Mp^ft 

6.  If  any  far  Numbers  ate  in  Arithmetical  Proportion,  whether  con- 
tinued or  interrupted,  the  Sum  of  the  Wp  Twiddle  Numbers  $re  eftua£ 

;to  t^e  Sum  of  the  two  Extremes.     Thu$  T  ,f-         •»  Vr:rr*:  >  <>  .      *> 
*     In  thefirft  Line!?,  8,  o,  10  j  7  and 'iqW, eqflil  to  #  aad  jp*  /  -     4 

•-•-'•■■'Air'  ft  •'•'   '    .  « .  i ' ''       J-v      * *'* i  ^  "*    J  '      rj-  a    *      "* 

Alio  jn  7, 8,  14,  15  ;  7  aim  f  5;  aje>equal  to  14  aoji  8«      - 
And  in  the  gd  Line  ii,  15,  18,. 21.;  112.  and  %i  are  equal  to  15* 
and  18.  '     . 

7.  7/"  *Ar**  Numbers  are.  in  Arithmetical  Proportion,  continued,  the. 
Double  of  the  Mean  is  equal  to  the  Sum  of  the  two  Extremes,  as- 
12,  ij^iS;  2  time*  15  is  equal  to  1 S  and  12. 

8.  If  three  Numbers  are  given,  a  fourth  may  he  found,  by  adding  to- 
gether the  2d  and  3  d,  and  from  that£um  fubftracting  the  firtt,  as 
in  14,  15,  16,  the  Sum  of  15  and  16  is  31,  from  which  take  14* 
and  the  Remaiiier  is  17,  the  4th  in  Arithmetical  Proportion  >  and 
this  alfo  holds,  tho  the  Progreffion  be  interrupted,  as  14,  15, 25,  z6.  . 

9.  'the  total  of  the  Progreffion,  and  the  fir  ft  and  loft  Terms  given,  to. 
find  the  Number  of  Placet  1  divide  the  Total  by  half  the  Sum  of  the 
firft  and  laft  Terms,  and  the  Quotient  is  the  Number  of  Terms  or 
Places. 

10.  the /aft  Number  and  common  Difference  given,  to  find  the  Number 
of  terms ;  divide  the  laft  Number  by  the  Excefs  or  common  Dide- 

.  ren^e. 

11.  the  Sum  cf  the  Progreffion,  and  the  fir  ft  and  laft  terms gpuen,  to 
fihd  the  common  Difference.  Divide  the  Total  of  the  Progreffion  by 
half  the  Sum  of  the  firft  and  lafl  Terms,  and  the  Quotient  is  the 
Number  of  Terms.  Then  from  the  laft  Term  take  the  firft,  and 
the  Remainer  divide  by  the  Number  of  Terms  lefs  1,  and  the  Quo- 
tient is  the  Excefs  or  Difference  fought,  as  will  appear  by  any  of  the 
three  Series's  above. 

the  Reafon  of  the  Rule  for  fumming  up  an  Arithmetical  Progreffion. 
According  to  the  3d  Pfopofitian  laft  above,  half  the  Sum  of  the  two 
Extremes  is*  an  Arithmetical  Mean  ;  and  a  Mean  between  the  firft. 
and  laft  Terms  of  a  Progreffion,  according  to  the  fame  Rule, .  is 
fpund  by  the  firft.  Propofition  :  and  fince  that  is  a  Mean  between 
the  extreme  Terms,  therefore  that  being  multiplied  by  the  Num- 
ber of  Terms,  muft  neceflarily  give  the  Total  of  them  all. 

Or  more  plainly  ;  Take  any  odd  Number  of  Terms  in  the  three. 
Series's  above,  and  you'll  find  that  Term  (landing  in  the  middle  to 
be  the  Mean/ according  to  *  the  faid  3  d  Prop.     Thus  in  the  fwen 
f|rft  Terms  ifl  the  fecond  Series,  the  Mean  (or  middle  Numbeiy  is 
%y  thfere  being  three,  on  each  fide  >  fo  that  one  with*  another,  each. 

Term 


Term  is  85  &s.  jteq'll'finit  it :  :%iJ:  (the;next,fcow[*,d^,t|ie  tefr  b»nd) 
i$>2.1e& thanr 8£ but  that  jo.Ctitanfixt;  tpwimis  the*  right  Jiand)i  ijs;; 
a  more  than  8  ;  and  4  (the  2d  toward^tl*  left:hiiB<L  feom  .tfee.SJj 
isfifkfeltKaa^flwt'thiBniiA  £the  ad  :t®*#rd  the  right  b4nd  from  8) 
isi^more  xhan  8:  rfe  jaftly,  2  (the*3d«  toward  «hft  left  hajjd  freijv ; 
the  8)  is  6  lefs  tban  8  ;  but  then  14  (the  3d  toward  tl>e  fight  han<t)'c 
is  6  more,  than  8.  \-  So  thafc. nothing  is  more -plain,  than  that  e^ch 
Term  (one  with:  another)  being  8,  that  mqltipl^  by  tjic  Number:  ? 
of  Terms  ranfy  give  th^  Swi  qf  all  *hG.T«rfp£  (or  Eights 1)  fo  the:  * 
Sum  of  7  of  the  Numbers  of  the  2d  Series  aforef^id  is  56  (or  7  times. ; 
8:) .  And  fo  of  any  otter  Series,  grounded  ofi.the  firft  Prop,  above. 

Geometrical  Progrejfion.  ?    >  !  ;:r  ; 

This  is  when  a  Series  of  Numbers  are  increafed.by  .a  continual : 

Multiplication  of  the  firft  Term,  and  the  Prqduds  arifing^  by  fome" 

certain  Number,  called  the  Ratio  or  common  Faftor  :  a?  : 

1,2,4,8,16^32,64,128,256,512,1024.    .  • 

3>9>  *7>  81,  243,  729,  2i87,.656i,:  19683,  &c.   :  r.;  t    . 

4,  16,^  256,!io^4,  4096,  163.84,  65  536,  &C,      .  t  ,        - 

Prop,  j.;  To  fumjupf  any  $e*ie$,  o£~Nt|ml?ei6>  ^hoft  Relaijiop  i9>: 

in  a  Geometrical  £rogrefli<pn. ,.v .     - 


T:b*$rjl  W&  to  find  the  Total  of  a-  Geometrical  Prcgrejfion. 

RuleJ]  Multiply  the  laft  Number  by  the  common  Multiplyen         1 
idly,  From  that  Prodifift  deduft  the  firft  ♦Jumber,:  r-  ^ 
$dtyy  Divide  the  Remaifter  by  the  {aid  Mulciptyer;  lefs  one  ;  and 
the  Quotient  is  the  Sum  fought. 

'T*ke  Example  (hall  be  in  tne  finding  the  Aggregate  of  the  middle 
Series  above,  the  laft  Number  whereof  is  19683  ;  which  multiplied 
by  the  common  Multipiyer  is  59049,  from  which  take  the, firft  Term 
of  the  Progreffion  (3*)  refts  59046,  Which  divide  Jby  the  faid  MuJti-ra 
pfyer  le(%(i)  viz,,  by  ' 2,  •  and  r«he  Quotient  .is  29523  :»:  ihe->  Sum '. 
required.  j "   •'  -  .       .  ;  „    •  .: .  \       .•':•.•■ 


•  ,...«       .    r  •■ 


'the  feccnd  and  much  briefer  Way  to  find  the  Total  of  a  Geometrical  Pro- 
•  peB-n9  without  many  of  th+  intvmediaie  Tem%y\rt^tbeJi$i$erm 

beint  liven. 

°  ®   •     ,.        .,■'"*        ,r      "'•  -»  •       ■„.•- 

,  •         1,  -    r-  • ~  '  •   ■  -         -  »       •,..♦..      ,,  \       ... 

:  Confide*  that  in  i;he  Serije$  of ,  $e  laj^  Example  or  middle  Series 
there  are  9  Term?  y  therefore  if  you  multiply  tl|e  5th.  (ot  243)  by  it- 

felf„ 


^7*  Pr^ref^m.  Chap. 

felf,  k  will  at  oticrpmduce  the  $9049  as  before,  (which  would  be 
the  1  oth  Term,  if  the  Progreffion  had  run  fo  jar)  whence  the 
Sum  iS'fydnd  as  above.    For, 

Note  1.  That  when  die  Number  of  Tom*  ate  odd,  and  the  fi^ft 
is  gbove  a  Unit,  the  Square  of  the  middle  Term  gives  that,  next 
above  the  Iaft  Term,  as  in  the  laft  Example. 

Note*.  If  the  Number  of  Terms  be  odd,  and  the  firft  Term  be 
btit&Unit,  then  the  Square  of  the  middle  Term  gives  the  heft 
Term  <*f  the  Progteffion,  as  in  the  firft  Series  the  Square  of  32  is 
the  laft  Term  =  1024. 

Note  3.  If  the  Terms  be  an  even  Number,  -and  the  firft  Term  be 
One  or  Unity ;  then  the  Square  of  the  Sum  in  the  place  of  half  the 
Number  of  Terms  gives  the  laft  Term  Ave  one  :  as  in  the  10  firft 
Terms  of  the  firft  Series,  th?  Square  of  the  fifth  Term  (itf)  gives 
2 yd  =  the  laft  ef  the  10  ^Terms  but  one.* 

Afof*4.  If  the  Number  of  Terms  be  even,  and  the  firft  Term  be 
more  than  a  Unit,  then  the  Square  of  the  Sum  in  the  place  of  half 
the  Number  cf  Terms,  gives  the  laft  Term  of  the  Progrei&on,  as 
in  the  third  Series  the  Sqaare  of  25 6  is  the  laft  Term  6%$i6. 

Thefe  Rules  are  more  particular  and  fcfeful  in  the  humming  up 
aH  -kinds  t>f  Geometrical  Progreffions  than  I  have  any  where  ciA 
ferved  to  be  exhibited,  and  therefore  worth  noting,,  for  they  sfarays 
hold,  as  in  the  two  Series's  above  \  and  where  the  Nature  of  the 
Frogfeifion  is  as  in  the  firft  Rank  or  Line ;  as  js  thus  farther  demon- 
ftrated  :.•.-'." 

o,  r,  2,  3,  4*   %>  *>    7,     8,     ft      to 
x,  ^4,  8,  i69  32,  64, 128,  25^,512,  ^24 

■  •  » 

The  upper  Series  being  Arithmetical,  the  Addition  of  any  two* 
or  Double  of  any  one,  ihews  refpe&ively  what  is  produced  by  mul- 
tiplying arfquaring  thafe  under  them  in  the  lower  line*  Thps  4 
doubled  gives  -8  in  the  upper Xine,  wider  which  ftauds  25  tf,  for  the 
Square  of  *he  Number  under  the  4,  &c.  So  any  2  add^jl  in  the 
upper  Line,  as  3  and  69  give  9 :  which  ftands  over  the  ProduA  of 
the  2  Numbers  64  and  8,  which  is  y  12. 

< 
<the  Reafm  of  the. Rule  forfumrning  up  a  GemHriaU  ProjreJJitn.     . 

It  will  be  the  more  eafily  underftood  by  a  Series  of  a  few  Terms. 
Thus  if  I  would  know  the  Sum  of  4  and  8,  it  is  4  (or  the  firft 
Term)  Ms  than  the  Jaft  Term  8  multiplied  by  the  common  Faftor . 


(a)  which  plainly  fhews  why^ou  deduft  the  fiyft.Term  (jicre  4.) 
*o  fA(o  in  %y  4/8,  the  Doubl?-  «£  8  is  2  (or  *e  ^ft  Xerm)  more 
th*n  ttnr  SuM  14,  and  therefore  f£om  the  i6maft  be  deduced  the 
firft  Ternrfa.)  Laftly,  in  1,  2,  ^"T,  "twice  8  (the  laft  Term)  is 
i&t  ^iridr  to;  the  firft  Term  (1)  n^a:  rfan  the  Sum  (15)-  And 
this  is  fofficiettt  to  fhew  the  ReaTonlMfy  We  multiply  the  laft  Term 
by  thr  cormnoa  Fador,  and  why  from  the  ferodudt  the  firft  Term  is 
dedu&ed. 

Now,  as  when  the  Ratio  or  common  Fa&oris(2)  the  Sum  of 
the  Plrogreffion  is  -f  the  laft  Number  after  the  firft  is  deduced  from , 
the  Prddud ;  To  when  the  common  Fa&or  is  3,  the  AflCwev  is  |  >  if 
the  common  Fa&or  be  4,  the  Anfwer  is  y  "of  the 'laft  Nymber:  (or 
Term)  having  before*  Divifion  the  firft  Term  dechided  from  the 
£rodu&.     Thus  in.  j  and  9,  the  Sum  is- 4  three's,  or  12,  which  is 
thrice  the  laft-Term  (9)  lefs  the  firft.  Term  (3)  divided  by  2.     Sfr* 
aifo  in  4  and?  ri5,  the  Sum.  is  4,  timefc-rtf;  lefs  the  firft  Term  (4)  di- 
viding the  Remainer  by  3  ;  as  might  ekfity^from  firfew  Tfrms)  at. 
firft  be  difcbver'd.     But  fee  more  at  theeftd.  of-  th&  Se&iocv. 

Queft.  1.  A  King  of  much  Virtue  and  Valour,  admirably  efteem'cL 
by  his  Sub/efts,  returning  from  the  Wars  with  Victory  and  Peace, 
very  much  Emulation  appear *d  who  ftiould  exceed  in  Demonftrations 
of  Joy.     Among  the  reft,  the  Governour  of  the  Fottrefi  intending 
to  fign<dhse  himflKf,  dedeps  his  Sub-Officers' t<>  make  fo  many  E)f- 
charges  of  Cannon ;  m.  3  for  the  firft  Year  of  the  King's  Age', 
(which  was  a  5  Yeajrs)  9  for  the  fecond  Year,  a?  for- the  third  Year* 
©V.   (not  confidering  the  Impoffibitity  of  the  Performance)  the* 
Qaeftion  is,  how  many  Discharges  were  *a  be  made,  and  how 
fjvuch  Powder  con&med,  fuppofiiig*  the  Gans  to  be  each  a  Culverin^ 
wfaafeRequifite o£ Powder  is  &ic> 


TRbe- 


8o  sRfHP#*  Cba#.tu. 


TheijthTepnisJ43>3lwiu        ■•■-    W».'.  .!*<«*■*• 
•  Ditto  . . .  JJJH3H  J  i  ,;;        tA— 7T    J    : 

•     ■' . ,-,  , "    ,47^»<».t  ( , ,  .       i  ,.  -     i.3* ri*7.: 

.  •  ■:      •  .:     ..  :*««£♦*.    ,.,  ■;  ,.  .  y,,,:!  ■  ,  4*:= 81    , 

.-.    ,...      ,  :..A7i*t&k  .:     :.■  I  ■;  ■■  -  •     >* »«  ,• 

<377»J>  «th— rr7»*l 

•  .!4348?o7       ..,..'  7*5 -> 

^jJ7i«ii  •  .     ■.,    ;..  .   .!-...  !  ...  :■■■!    ■  "! 

'SS>43»3' ..  .  ■••.:    .■     .;        .'         ::'     ^*x     ■ 

..--.    —. i —  ....-,,'.  14S« 

■Tlmlithe.i$dO  •    '  5(03 

Kotei.fbragoing.5      ,         -  -     ?  w^'V  5JI44» 

1  be  hrlt  Deduct, .,. ...,.  3        ..       :.  by  Note^T  >  *  **      * 

;    ,    .    -,?-:     -.    >■)"  J  :,.."- i'^   .■-;■:    :.:  '=       '  ■■    ■    -■    •       \    ~ 
13th  Term.. 1  1594315 
"Halfofwhich  is  =  127003291410*3,  '  '  "™ "  "    : 

the  Sum  of  the  Progreffion,  or  the 
Number  pf  Difeharge^  oider/d.   ,)■... 

.    Which,   at    10  Pound,;  of Powder  at    each   Discharge,   gives 
1 2700  j'304.41 63.9 1b4  at   too  ife.  ..each;  parcel,  is   137093  2014H*!1*- 
Barrels ; '  which  would  lade  141 8406$  Ships,  at  400  Ton  each  Ship.  ■ 

£h</2.-2.,  O&tfae  fame.Ocfflfipn  . 

all  the  Bells  in  the  Ring's  Metro-  '■•.!,    Cbtmgtstt 

pohs^eBe^ire^edtCj^og  asmaoy.    CbuTchef..v     £e$ti*        he  rang 
Changes  as  they  were  capable  oj.  ......      ,'j  .->  :„,  ■;■  -  «f  wmhr 

Now  there  being  10  Churches,   1     St.  Peter's  ...    2  ..*....'...  * 

of  which  had  2  Bells,  another  3 ,     St.  Andrew's  ...  3 e* 

«Irc.  the  laft'io  Bells;  how  many     St, Jama's.  ...4 24 

Changes  could  be  rung*  on  'all  the    St.  John's 5 120 

*--*'-  tt  each  Church,  and  what     St.Bartholemew.  6 710 

am  Total  of  all  that  Pro-    St.  Thomas's ...  7 5  040 

l  ?  St. Matthew's..  8 40310 

;  Number  of  Bells  multi-    ScSmm's o  . . . .  352880 

'any  way)  one  in  another,    St.Jude's. ..  .to  ...".  3628800 
the  laft  Term,  or  Changes 

in  be  rung  thereon.    Then  for  the  Sum,  multiply  the  laft 
by  the  correfpondent  Number  of  Bells,  and  divide  the  Pro- 
duct' 


t  <iud  by  the  Number  of  Terms,  &&thd  Qote is (tbtJufwer fir  four 
Bets :  For  j  Bells  add  2  to  the  Rule, .  for  <5  add  £,  for  7  add  }%> 
:  for  8;Beit^add  t$%y  far'$>addi872,  and  for  1  a  add  jj>  12,  <  gives,  the 
,&um  oftheProgDcffion^  here  403  75*12.       -<\     • 

•    Nite,  *  The  2  is  the  firftrTerm, .  the  8  the  Sura  of  .the  2  firft,  the 
.  32=  the  3  ?&ft,  the  152  =  the  4  fifft,  the  872  =  the  5  firft,  and 
the  5912=  the  Sum  of  the  6  firft  Terms. 

Quefi.3.  Any  Line  or  Number  given,  to  divide  the  fame  into 
extreme  and  mean  Proportionals.  To  the  Square  of  the  whole 
Line  or  Number  given,  add  v  of  that  Square  >  extrad  the  Square 
Root  of  the  Sum,  from  which- Root  deduct  half  the  Line  or  Num- 
ber given,  and  the  Remainer  is  the  greater  part.  And  for  a  Proof, 
the  Re&angle  or  Produft  of  the  whole  Line  by  the  leffer  part,  is 
equal  to  the  Square  of  the  greater  part,  by  Euclid  11.2. 

4/A/y,  If  three  Numbers  be  given  in  Geometrical  Proportion  con- 
.tinucd,  the  Produft  of  the  two  Extremes  is  equal  to  the  Square  of 
the  Mean,  as  j,  20,  80,  equal' to  400. 

.  5*A/j,  if  two  Numbers  be  given,  it  follows  from  the  laft,  that  a 
mean  Proportional  may  be  found  by  multiplying  them  together,  and 
extracting  the  Square  Root  of  the  Produd.  -  Thus  in  the  laft  Ex- 
ample 5  times  80  is  400  £  the  SquarerRoot  of  which  is  20  =  the 

Mean  fought. #  ^ 

.  ~  6thty>  It  yoiTwoulcl  find  two  Geometrical  mean  Proportionals 
between  tmo  Nuiflbers  giifcji,  as  fuppofii  between  j  and  j  20,  you 
mull  divide  tbegreater  by^he  lefs>  then  extract  the.Cube  Root  of 
!the  .Quotiejttf  ,klHyy  by  that  Roo$  multiply  ;the  firft  Term*,  gives 
jthe-firff  Mea*V  which  multiply  by  the  laid  Root  gives  the  iec^nd, 
'fo  is  5,  20/8^  420,  Jttie.  Numbers  :in  order,  20  and  8a  t>eing:thc 
IMeans  required. . .     • 

;  7tbly9  Or  three  mean  Proportions  may  be  found  thus :  Suppofe 

between  5  and  1*280:    Divide  the  greater  Extreme  by  the  leffer, 

extra&  the  fiiquadrate  Root  of  the  Quotient*  and  by  that  Root 

multiply  the  .leffer  Extreme  continually  $  tidies  ;  fo  vill  the  Anfwer 

'  be  found  y.  20.  80.  326: 128b. v   ' 

Hthfy,  If  four  Numbers  be,  given  in  Geometrical  Proportion,  the 
Product  of  the  two  Extremes  is  equal  to  that  of  the  two  Means  : 
fo  in  the  laft  Example  5  times  320  is  equal  to  20  times  80,  viz,. 
' 1600. 

'    •  $th1yy  If  two  Numbers  be  given,  a  third  in  Geometrical  Propor- 
tion may  be  found  by  dividing  the  greater  by  the  leffer,  and  multi- 
"plying  fufch  greater1'  by  the  Quotient.    As  per  the  yth,  80  is  found 
v      *  M  •      in 


in  propoff&to  ti  5  to  20;  fe*  as  f  te  m>  fo  is  sfrto  f o,  as  may  be 
proved  by'  the  j4  o*  rfth  Oafet  above. 

lorifr,   Three  Numtufri  fiven  id  Gtmxttxwi  finpottitfn,  * 
fourth  may  be  found  by  muknpiyin$  ***  fecond  ami  ttfni  tagedtart, 

*nd  dividing  the  Product  by  the  firik :  as  iit  the  $ th  ad  timet  So  is 
ittoo,  which  divided  by  7,  gites  the  4th  fVoportioMd  3*0.  .Tiiis 
laft  is  the  Foundation  of  the  Rule  of  Three  fitted*  wiucfc  is  die 
next  thing  to  be  taught  afeer  I  hatfe  ihewed 

Thi  Prvcefs  fa  finding  out  the  Camtt  whereby  t$  Jfa**  tbtSmmwf 

a  Geiflketrkni  Prngnffhm. 


But  fiift  note  that 

{(hews  a  Gttmtticd  Prefer- 
uon. 
-r  fjgntfies  bfu 
=  fignifies  equal ». 
x  CigniEcs  multiplied  i*. 

Sum  of  the  Pmgtefidn  to  be  found  is  tins  flswnpfey 


And  in  die  Liten*  Wc*, 
f  thefi*ftNwmb.tftlxPrvg*ffimL 
t  the  Ratio**  emmmn  Falter. 
ftbe  Sum   if  Ae  Prj&effi*, 
1     which  is  uaknawn. 
i  tbe  hft  Term  fifttt  Progntfu 


Literally  perforate!* 


:f.fr 
fu 


Numerally  *  perforated, 
that  is  rt  a xi : :  u— 32. n*- » r 
that  is  u— xxr^rixixtr— p*"*** 
that  is  u— ii^2  xui-^  Xj* 
thdt  lis  sU-*— 11=1*3  2  **- 1 


:  u-H.  u*Hf 
==rfu— tfL 
:ru-— rl 
=rl— f 

r* — f  l^  •  2x32— r        , 

tt  -,. fjM(t  is  u -at:  — _  ■  gg^thc  Anfw. 

•I  *""' 

So  that'tis  plain  ifoe  Anfwer  is  (2)  tke  Ratio  nuiltiplyed  tofga) 
the  laft  Term,  made  lefs  by  (1)  the  firft  Term,  -and  that  Reznainer 
divided  by  (2)  the  Ratio,  lels  1,  the  Quotient  is  (6z)  the5wxn*f 
the  Progreffion  (or  u) :  And  this  Canon  (or  Rule)  Jnlds  in  ail 
Geometrical  Prc^reifions  continued.  Whifch  the  Reader  will  more 
eafily  apprehend*  'when  he  pomes  to  the  Algebraic  East/ and  till 
then  he  may  pais  this,  if  he  finds  it  difficult  tx>  uadcrftand  ;  but  J 
could  not  well  omit  it  in  this  .place,  to  which  it  au&  fwperiy  fet- 


•         S*cf.  KX,    fades  tf  fropqrpioK* 


Y  W  this  Seftkfr  I  flBfo  fliew  tha(!)ficratiofl,  ;.  Of  the*  ftngle  Rule 
1  of  Dired  Prqportion.  2.  The  Angle  Rifle  t^Rererib  Propor- 
tion, y.  The  dotible  Rute  tf  Dh^lhroportionf.  4-  The  double 
Rule  of  Rewrfe  Proportion,  $ .  The  'Rule  of  Proportion  by  y 
Numbers  DireA.  6.  The  double  Rule  by  y  Numbers  Reverfe. 
7.  A  third  Variety  thereof,  ft  Duplicate  Proportion  Direfr.  9.  DK*~ . 
^icate  Apportion  Reverfe.  io."  Triplicate  rtdjiofrfon.  ii.  Har- 
monical  Proportion.    And,  12.  Sefquiplicate  Proportion. 

I.  7%e  Sfagfe  Rule  cf  DireB  Proportion. 

Tbis  Rule  J)4S  its  Foundation ftom  the  8*h  aqd  10th  Propofitions 
lait  foregoing,"  and  is  demonftrated  by  Eudid  in  the  16.  .  <F. 

Tbe  main  {iifljp^lty  is  to  il^t?  the  3  Nymbvers  given  tight  j  for* 
there  are.  ^hyays  3  given  *  to  find  a  4th,  find  hence  fome  call  thi$  f  A*  • 
Rule  of  $\  others/  because  of  its  great  Ufe,  have  termed  it  the 
Gokkv  jkuk:  aad  'tis  caljed  tfve  Ivule  of  Proportion,  becaufe  the 
Nuirfber  fought  bears  fticl)  ftjoppryipn  to  the  3d,  as  the  2d  does  to 
the  firft  ef*he  Numbers  giyeni  T 

Bar  the  right  difpffw&ar  pMcifig  &e  f:  Numbers  pveu. 

Rule.']  TJ*re  being  always  2  of  one  JfenoaHJ&tien,  and  1  cf  ano- 
ther, put  rheiaft  mentioned  down  firft :  idly,  Put  that  towards  the 
left  hand  thereof  which  l|flS  ddpeildftfite  on  it :  aftd,  jdty,  Put  the 
other  next  the  right  hanljr  Thftts  if  tht  Iatercft  of  A 750  wtfc 
fougta  fo*  a  Year  at  the  Htlte  of  f  per 
Cent*  n  alters  by  the  Slaw  in  tfce  LPrine.  I  Inter. 
Margin,  ttnr  only  1  of  the  3  given  100.  5     : 

Numbers   fc   Intereft,    therefore  I  j 

place  that  in  the  middle*    And  be- 

catffe  1 00  has  dependance  on  it  (as 

being'  ks  Principal)  therefore  I  put 

1 00  towarfethe  left  hand,  artd*he  J7-iW  Aftfwer. 

3  cko^ard  4he  *ight  hand  (ifMorffe) 

Then 

.  T+find  the  4th  Profmimd,  m  Anfaer  to  the  Queftkn. 

Rule.*]  Multiply  the  2d  and  3d  (or  tbrfe. towards  the  rig*  hand)  toge- 
ther, and  divide  theProdutt  by  the  firft  (or  that  next  the  left  hand)  and 
the  Qptttem  it  The  Aflfwer,  or  the  4th  Proportional  fa&bt  fir.    So  in  the 

M  2  Example 


Ell 
i. 


/. 


Example  above,  the  4th  Proportional  is  37^  for  100.  5  ::  7jo.  37-rr, 
that  is,  as  100  is  in  proportion  to  5,  fo  is 770  tp  37-Jv  So  tbac  you 
may  prove  this  Rule  by  comparing  the  ProduA  of  the  ift  and  4th 
with,  the  ProdfnS^of,  the  zd  an^d,  a*  by  th©:fiwkl*ft"meoti<?ir'd- 
Prop-  in  Geom^tpqai  Progreffioii.  \    . «  .  { 

Cafe  2.]  When"  the  firft  Number  is  a  Unit  orily,  th$  Wort  is 
done  by  Multiplication  aloqe. 
.  Thus  if  1  Piece  of  Broad-Cloth  coft      Pa      L     Pc      /. 
*7  A- what  will  71  coft? "...  Here  thp  4th        1       ij  WftL.^izoj. 
Number  is  found  1207 L   which,  is  the   ■*  .  ..         '       ,xj\ 
4th  Proportipnal  fougiiu  .  -  .::  \\ :  ~  4Pf  : 

1-207 

t  I 

2dly9  If  I  give  3/.  $d.  for  an  Ell  of  Holland,  Virt&twifl  137X7, 
coft  at  that  rate  ? 

By  the  Rule  above  the  Qoeftion  1$  Rated 
a$  in  the  Margin,  and  you  may  multiply 
I37IJ-  by  3  s.  T9T,  as  in  the  4th  Example  of 
Multiplication  of  Fra&ions,  and  the  Anfwer 
is  4,,*Ji  Shillings';  whifch,  ty  the  tf>  Cafe  of 
Reduction  if  Vulgar  Fra&iom,  is  /.  2  5  7 : 2 : 7 : 3  f  , 
as  per  Margin.  Bur' thefe  Queftioas  are 
(boner  ibived  by  Practice,  as,  per  the  next 
Section. 

Cafe  3.],  Whea  the-  3d  Number  is  only 
a:  Unit*  the  Queftion  is  anfwered  by 
Divifion.     Thus  if  I  give  /.  257  : 2 : 7. 3* 

for  1 37 1|  Ells  of  Holland,  what  is  that 
fer  Ell  ? 

The  Queftion   is       Ells      Shill.      EU 
thus  ftated  :  and  b*-» 
ing  divided    (as  per 

the  firft  Example  of  Divifion  of  Vulgar 
Era&ions)  the  2d  by  the-  ift,  the  Quotient 
is  44414-1?/.  which  by  the  (aid  5th  Cafe  of 
Redu&ion  of  Vulgar  Fractions  is  3/.  9  d. 
and  proves  the*  Truth  of  the  laft  Queftion* 

Note,   That  where  the  firft,   or  third 
Number,  or  both,  are  of  diverfe  Denominations,  you  muft  reduce 
both  fuch  ift  and  3d  into  the  leaft  Name  mentioned  ia  either,  and. 

that 


d.\     EAs  . 
3.:?::  1371S 


m^** 


m—~*f— 


l$6 

• 

40P 


*55 


i*97i 


^3 /.Rem*, 

12  Mult* 

96)li* (7  & 

84  &  Rent. 
4  Mult. 


then  multiply  by  thfc  fecond  Niqnbec  in  the  k>W5eft  Peuomingtioo 
'  that  is  in  it  when  given*    jAjad,  then  having  divided,  by  x\p  firft, , 
J       Note,  idly ,  That  your  firft  Quotient  will  always,  be  #f  the,  fame 
j  Denomination  with  the  loweft  mentioned  and  given  ia  ypur  fecond 
i  Number.    To  illuftrate  thefe  thiee  Cafes, 

!       Cafe +)  If  I  give  I7  for  the  Prin.         ,  . 

.  Intereft  of  /.  100  :  10 :  — :  what       .Is.      I;  Jjdt.    I.  Prix*.     / 

muft  I  give  for  the  Jntereft  of        100;  10.     7  t:        30 

/.  30  for  the  fame  time  ?     See.  the  20  20 

Work  in  the  Margia,  *  where  tho  .  '■  ■ 

the  ift  and  3d.  be  reduced  to      aoiQ  ShiL  600  ShiL 

Shillings   (that  being   the    leaft  7 

Term  in  the  1  ft  Number)  yet  — ■ 

the  Anfwer  retains  the  fame  De-  2010)  4200  (2  /.  In- 

nomination  with  the  2d  Number,  I —      I —    ter. 

and  is  l.2-r~r;   or  by  the   jth  ■ 

Cafe   of    Redu&ion  of  Vulgar  18 

Fra&ions  /.  2  : 1 :  pi  prope*. 

Cafe^J]   If  I  give  7/-  for  30.         I-    i  £       dw. 

Ounces  of  Silver,   what  will  7,        3*>*  .7  *:     7    :.  10 
Ounces  and    10    Penny-weight        20  20 

coil  at  that  rate  ?    .  .  — —  -       — — " 

Here  it's  plain  that  becaufe      600  dw.      150  Penny-weight* 
the  7  5.  iodw.  are  reduced  into  _,     7 

Penny-wfcight,  the  3  o  §  muft  be 
fotoo:  Anb  that  the  Quote  is  600)  1050(1  £ 

of  the  fame  Denomination  with  L 

the  2d  Number,  viz,.  L  1% ;  pr, 

being  reduced  as  aforefaid,  /.  1 : 1 5  *  -      45  ° 

20 

l&bo)  9000  (if  s* 
30 


Cafi  tf.]  If  25  Ounces  of  Atabergteafewft  /•  5a :  6 1 8,  what  wilt 
i  Ounces,  coft? 


4 


See   the   Opett-  ?      */'•*§ 

tion,  where  the  id  *y.    T*  •  *  '•  ••    * 

Number  hi  its  leaft  ** 

Denomiiiadob  beitig 
12560  Pence;  there- 
fore the  Quote  1004. 
is  Peace.  -         ^ 

»5«>  no*  Ju^ 


**^4i 


lOtmccs. 


m     *  ^ 


s  y)  *5 1 20  (  roo4Jr  Peftce. 


•  •  t  # 


120    or  £4 : 3  :  8$  the  Arifwer. 

26 

II.  The  Single  Rule  of  Proportion  Reverfe, 

This  teaches,  ttpon  a  due  dating  of  the  3  Nunfcersi  to  find  a 
4th ;  which  ihMl  bear  fueh  a  Ratio  to  the  2d,  as  the  ift  does  to  the 
3d  Number.  .  •       " 

Duefk.  1 .  How  much  Matting  of  2  Foot  broad  wilt  fine  a 
Ganfeiy  which  is  7  Foot  broad  and  40  Foot  loftg  ? 

To  ftate  a  QUeftion  in 
this  Rule,  "~  broad,    long-    htoad.    tag* 

1.  Put  doWft  fherfum-  7.  '40*        tf»  r40 
ber  which   has   the  feme                      7 
Denomination  as  tfiat  re-                    *  mm 

quired.  1}  *#o  (140  r^  the  AfrfVtr. 

2.  Towards  thefeft  hand 

put    down    that  "Number  And  as  140.  40  : :  7.  2 

which  is  joined  in  the  Senfe 
of  the  Queftion  to  the  farft. 

3.  Put  down  the  other  which  has  the  fame  Denomination  as  that 
towards  the  left  hand. 

Then  to  find  the  Anfwer  by  this, 

Rule.']  Multiply  the  2  next  the  left  hand  one  in  the  other,  and  di- 
vide the  Produd  by  the  $4,  or  that  next  the  rig)*  haad,  and  the 
Qpotient  is  the  Anfwefr. 

Hence  the  Reafon  is  evident  why  this  Rule  is  faid  to  be  Reverfe  : 

becaufe  the  Idler  (he  3d  Number  is*  the  greater  is  the  4th;  but  in 

Direft 


Dircd  ProjtortioA  the  gMH»r  the  3d  it,  thegrettor  it  tfe  4th 
Number** 

So  that  by  this  Rule  it'4  «aff  t»  kwr  whe*  a  Qneftion  is  to  be 
folded  *s  Dired,  and  when  'tis  Reverie :  For  when  the  j4  Ntunfcpr 
is  tefs  than  the  firft,  and  yet  requires  raoce  than  it  does,  or  being 
more,  requires  left  than  the  firft  requires ;  in  thefe  Cafes  your  Pro* 
porani  is  R&erfe,  Ad  (oy<$Q.axtt»mork  by  thelaft  Rute, 

£*wr/t.*.3  Howmu  chGrarad 
in  length,    being   12   Peaches      broad*    Jang*    brad, 
broad,  will  «*ke  an  Acre  ?  4.        40.         11. 

Todothi^  confider  that  4  4 

Perches  in  -breadth  requires  40  -**■*- 

in  length   to  make  an  Acre;  *i)  itfo(  137  Perches  Jong, 

therefore  ftace  and  work  as  per  —LL  for  Aniwer. 

Margin.  40 

But  aitho  Writers  have  pte-  -^*-» 

fcribed  the  foregoing  Method  4 

ftr  Aating 'a  Qadtian,  as  being 

very  natural,  and  thereby  have  made  it  neceflary  to  make  this  a 
different  kind  of  Operation  and  Proportion ;  yet  I  (hall  fhew 

fftw  to  reduce  'QuejHms  tommenfy  faii  to  'be  in  Reverfe  Proportion 

im  DhreB. 

And  this  is  only  to  confider  (to  inftaoce  in  *hc  laft  £panydq) 

That  as  («)  the  Breadth  on  which  the  Aofwcr  depends, 

Is  to  (4)  the  Breadth  belong- 
ing to  the  Length  g>ven:^.  Breadth.  Bread.    Jjength*   lien. 

So  is  (40)  tbel-^ngth  given,  iar        4  ::         40.        i}f 

To  (i3t)  ^c  Length  required. 

Here  the  4  Numbers  are  in  Dirad  Proportion,  because  the  Pro- 

dxxSt  of  the  2  Means  is  equal  to  that  of  the  x  Extremes ;  wbid>  ly  the 

tyfervesfor  Proof  of  this  Direft  Proportion.    But  in  *he  Reverie  the 

^Bteduft  M  the  rift  and  ad  is^qual  to  that  of  the  $d  *n4  4th  Nxu»- 

/bos;  which  fmxsJk*4^e7fi<Pttyorim. 

m 

III.  'the  Double  RuU  if  Direft  Proportion 

This  is  when  aQueftioo  requires  to  be  twice  ftatedrand  has  two 
fuch  Operations,  as  under  the  {ingle  Rule.    For  example^ 

If  I  grte  5  /.  for  the  Jntereft  of  /.  xoo  formic  Xear,  what  .latoreft 
Will  4 7oo^kv auhat  ute  in  fatea  Mtrnb*  ? 


^  1 


r 


88  Mule*  tfVroptoriok 

iftfaj,  If  /.  ioo  require  I  j,  what  L        L   ''  L  - 

will  I  700  require  in  the  fame  time  ?  100.     $  : v  700 

You  find  as  fer  the  Margin  that  it  will  .5 

gain  £35.  .  (1  ..    «■ 

i  JJOO 


idly  fay,  If  n  Months  require  /.jj,  Mon.    £     Moo. 

what  will  7  Months  require?    Work  12.    35  ::    7 

and  you  find  the  Anfwer  I  20rV,  or  7 

/.  20  :  8  :  4.  i'  '  /»  • 

And  by  the  fame  Rule  you  may  find  1 2)  245  (2©tt 

the  lntereft  of  any  Sum  for  any  Num-  ~H- 

<ber  of  Days ;  as  (uppofe  /.  700  for  119  .5 
Bays. 

For  a  Year,  by  the  firft  Operation,  Days.      /.      Daysur^ 

the  lntereft  is  /.  35  ?  then  in  the  fecond  365.      35  : :  119    " 
Working  iky,  if  365  Days  requires  /.  35, 

what  will  119  Days  require?     You'll  find  the  Anfwer  to  be 


lit  i  8  :  2:  2^9# 


•    IV.  The  Double  Rule  of  Reverfe  Proportion. 

This  is  ;alfo  performed  at  two  Operations,  the  firft  Direft^  the 
latter  Revetfe.    For  ihftance, 

What  Principal  will  gain  /.  20^  in  7  Months,  at  the  Rate  of 
5  fer  Cent  ? 

The  ift Anfwer  /.Int.      /.  Princ.      /.Int.      Princ. 

is.,    that  **<m      ift  fey     5.  100::     20rsT.      **\1ZI. 

Principal  will  raife  \   " .      " 

the  20  rV  in  a  Year.  Mon.  7.  Mdn.         I 

The  2d,  or  An-      2dty  fay  12.  .      r4  f -24  :        7-/         7°o 
fwer  to  the  Que- 

ftion,  is,  That/.  700  is  the  '  Principal  that  will  raife  the  lntereft 
/.  20-rT  in  7  Months :  by  multiplying  the  2d  Number  by  1  *»  and  di- 
viding by  7-  Note,  This  proves  the  firft  Queftion  in  the  third 
Head  above. 

V.  The  Rule  of  Prof  onion  by  5  Numbers  Direft. 

This  Rule  hath  5  Numbers  given  to  find  a  6th.    It  is  the  fame 
with  the  double  Rule  of  Proportion  Dircft ;  only  whereas  that  was 

done 


* 


Butts  tf  Profartm. 


*> 


done  by  twice  fitting  the  Queftion,  this  is  done  by  one  (biting  : 
the  Rxk  for  vthfcb  is  to  plate,  the  5  Nmkers  as  fiUewetb.  Where  it's 
obvious,  That  the  3d  muft  be  of  the*  fame  Denomination  with  that 
fought  3  the  ift  and  id  are  the  2  on  which  the  3d  depends :  fo 
that  the  4th  muft  be 

/.  Prin.  Time.  I.  Ittu 

5- 


-o£  die  fame  Denomi- 
nation with  the  1  ft, 
and  the  5th  the  lame 
with  the  2d. 

Example.']  What  is 
the  Intereft  of  £700 
for  7  Months  at  the 

Rate  of  s  t*  CettL  ter 
Jbati    By  the  Work 


100. 
12 


12. 


I  Prin. 

7°°-         7 
7  multiply. 


1 200  =s  the  Di- 
vifor. 


^multiply. 


1 200}  24700(2  OtV=  theAa^ 
I  —     •  I—  fwen 


in  the  Margin,  you  fee 

The  Rule  for  the  Oberatien  is,  Multiply  the  3  Numbers  next  the 
right  in  each  other  tor  a  Dividend,  and  the  2  next  the  left  hand  for 
«a  Divifor,  and  the  Quotient  is  the  6th  Proportional  fought ;  as  ap- 
pears in  die  Method,  by  double  ftatmg  under  Head  III. 

And  to  frwe  this ;  The  Produft  of  the  ift,  2d,  and  5th,  is  equal 

to  that  of  the  3d,  4th,  and  5  th. 

Queft.  2.3   If    1000  f 

Men.    Hums.    Feet.      Mm.      Hours. 

1000.      24.  *     500b      9800.         xo 
24  10  multiply. 


24000)  49000000  (2041  f  foot 


#l  —        Anfwer. 


100 


Mm  in  24  Hours  can 
dig  a  Trench  x8  foot 
broad,  9  deep,  and  500 
long;  what  length  of 
the  like  Trench  can 
9800  Men  dig  in  10 
Hours  ?  The  Anfwer 
as  per  Margin,  is  20417 
Feet. 

Whence  it  appears* 
That  as  the  Produa 
of  the  ift  and  2d  Num- 
bers is  to  the  }d :  fo 
is  the  Produd  of  the 
4th  and  5  th  to  the  6th 
Number.    Which  alfoferws  to  prove  the  Rule;    . 

For  as  24000.  ^00  : :  98060.  264 if. 
And  24000  multiplied  in  *o4iy  is  eoual  to  98000  multiplied  by 
500,  wi.  49000000,  asfcr  Prop.tf.  ol  Ccomr  Progreflioa 
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VI.  the  fectttd"  Variety  if  the  Rule  ofProfmim  by  5  Nkmktrt. 

m 

This  is  commonly  called  the  Rule  by  j  Numbers  Reverfe. 

Example]  How  many  Men  can  dig  20414  feet  in  10  Hours,  at 

the  rate  of  1000  digging  500  foot  in  24  Hours.    State  your  Qmef&m 

thus: 

Men.      Hours.      Feet.      Feet.      Hours.      k 

1000:  --  24:         joa     204 1  y       10 


i.  e.  If  1000  Men  in  24  Hours  dig  a  Trench  of  500  Feet  in  length, 
how  many  Men  can  dig  a  Trench  of  2041^  foot  long  «  10  Hours  ? 
To  antwer  this,  multiply  the  ift,  2d,  and  4th  Numbers  together 
for  a  Dividend*  which  divide  by  5000,  the  Produft  of  the  3d  and 
5th  Numbers,  and  the  Quotient  is  9800  Men  for  Anfwer.         %>'■ 

VIL  A  'Third  Variety  of  the  Rule  of  Proportion  by  y  Numbers* 

This  (altho  omitted  by  Authors)  is  as  likely  to  be  ufed  as  the 
laft :  for.  (to  gut.  the  lame  Queftion  again,  that  the  varying  may 
the  better  appear/ 

If   1000  Men  in  24      Mem.     Hour*.     Feet.      Men.      Fees. 
Hours  can  dig.  500  foot      1000 :     24 :      5,00.     9800.    2041I- 
©f  a  Trench,  (as  meiv- 

tion'd  under  the  5th  Head  above ;)  in  how  many  Hours  canjfrio 
Men  dig  2041?  feet  (of  the  like  Trench  ?) 

Rule. X  Multiply  the  ift,  2d,  and. 5th  together,  produceth  4900000b 
for  a  Dividend  :  Then  multiply  the  jd  and  4th  together  fora  Di- 
vifor,  which  is  490000a.  So  the  Quote  is  10  Hours*  as  iu.the 
two  Cafes  above.  « 

ft  Cafe  the  Feet  to  be  digged  was  fbueht,7       . ,  e._ 
andfouad L-J*°4iTF«t. 

!_  ^t-^id the  Number  of  Men  to  die  the  lar-7   «       ««■„. 

>   g«  Trench  in  the  Id&r  Time,  and  found/5*00  Men*  . 

3d the  Time-in  which  tht  larger  Num-7^         H 

bersould  dig  the-larger  Trench,  and  found>         «*ou** 
Kr  Proof  tftbe  id  Variety  or  Kind  of  Proportion  by  j.  Numbers .-.  The 

Iroduft  made  of  the  ift,  2d,  and  4th,  is  equal  to  that  of'  the  3 d, 
5th,  and  6th.  * 

'Aid  fir  Proof  of  the  3d  Variety :  The  Produfi  under  tfie  3d1,  4th, 

and  tfth,  is  equal  to  that  of  the  ift,  adv  add  sdu 

via 
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VHL  Of  Duplicate  Pn/trHm  DrrtB. 

This  differs  from  the  (ingle  Rule  of  Proportion  Dired,  in  this  : 
a  of  the  3  (the  ift  and  3d)  requiring  to  be  fquared,  when  that 
fought  (or  the  4th  Number)  is  not  a  Square,  and  1,  vso.  the  mid- 
dle or  2d  Number,  when  that  fought  is  a  fquare  Number,  (or  one 
whole  Root  mull  be  extra&ed  to  give  the  fpecifick  Anfwer.) 

Or  elfe  it  is  when  the  Ratio  is  as  the  Square-of  one  thing  is  to 
that  of  another,  &c. 

Examples.  • 

The  Diameter  of  a  Circle  being  2,  the  Area  is  $-r£~ :  therefore 

What  is  the  Area  or 
fuperficial  Content  of  a    TheSpr.of     The      TheSfr.ef      The 
Circle,  Whofe  Diamo-      the  Dim.     Area.       theDiam.     Area. 

teris8?  4-  3-rA^  ::    &*•         joTVVA. 

The  Rule  fir  fluting 
the  Queflion  is  the  Came  as  for  the  fingle  Rule  Direft :  And  the  Dia- 
meters being  fquared  as  you  fee  (4  being  the  Square  of  2.  and  64 
of  8)  the  Rub  fir  performing  the  Operation  is  the  feme  as  for  fingle 
Direft  Proportion ;  for  grVV/r  multiplied  bv  64,  and  that  Produft 
divided  by  4,  the  Quotient  is  yoV-A—r  for  Anfwer.    For 

Euclid  has  demonlbated,  that  Circles  are  in  proportion  as  the 
Squares  of  their  Diameters ;  and  accordingly,  by  this  Proportion 
above  we  find  the  Area  of  a  Circle  50 1  V,W,  whofe  Diameter  is  8. 

Example  2.]  What  is  the  Diameter  of  a  Circle,  whofe  Area  is 
yoiW/a  ?   fuppofiag  the  Diameter  of  a  Cftrcle,  whofe  Area  is 
3t£tt7,  be  2,  (as  it  really  is.) 
-  Thisisftated  is  per 

Margin,  and  the  Ope-  The  The  Sp.  of  The  The  Sjr.  of 
ration  done  as  be*  Area.  theDiam.  Area.  theDiam. 
fore.    For  3-rA^.        4    *»       JO-rrrrr.        64 

As  j-^AVr  (the  Area  of  a  Circle) 

Is  to  4  (the  Square  of  that  Circle's  Diameter?) 

So  is  $oflW.  (or  the  Area  of  any  other  Circle) 

To  (64)  the  Square  of  the  Diameter  of  that  Circle. 

Now  extras  the  Square  Root  of  £4,  and  you  have  the  Anfwer, 

viz.  8.  , 

This  and  the  loft  Emnfkfnvt  eacbitbcr.  * 
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IX  Jfc$#*tf*  Pnfmim  A^erfiu 

.  Example.]  Adtiic  the  Pendulum  of  <wr  cotnram  Qocks  is  3> 
Iuefos>  (as  it  is  very  lictle  more)  u*  Jtnow  that  fucli  a  Clock  vi- 
btateth  Sccoads,  (or  60  times  in  a  Mimce.)  Worn  what  is  dat 
IdNtg&of  aP«diuktfn  that  vibretcth.  tfalf-Stconds,  («***a«3«* 
in  a  Minute  ?  ) 

Qieftion*  under  this  Rule  ace  taoft  sa&uMlly.  ftated  as  in  tingle 
Reverfe  Proportion  above ;  and  being  fo  Hated,  mutt  fee  ib  wrought 
after  the  Vibrations  are  fqua- 

red.  By  this  State  it  appeals  Vth*atk»s.  hckeu  Vibm.  imhes. 
that  the    Proportion   is  Re-        60.  3$.         no.       ^£ 

verfe  :    for  If  tfo  Vibrations 

require*  Pendulum  39  Inches  long,  it's  plain ^hat  a  Gtak»  wbofe 
Vibrations  are  120  in  a  Minute,  muft  have  its  Pendulum  fhotte^ 
(for  the  longer  the  Pendulum,  the  fewer  the  Vibrations  in  a  Minute ; 
and  the  contrary  :)  therefore  more  requiting  k&,  Jhew&the  greater 
Extreme  (or  120)  muft  be  your  Divifor,  as  appears  by  what  is  find 
under  the  firft  Exajpple  of  tingle  Reverie  Proportion.  So  that  mul- 
tiplying the  Square  of  60  —  3^00  by  30,  and  dividing  the  Produ& 
by  the  Square  of  iw=s  ^4400,  the  Quotient  or  AnCwer  is  9% 
Inches* 

Example  *.)  A  Pendulum  of  39  Inches  vibrating  -tfo  times  ia  * 
Minute ;  bow  many  times  does  that  Pendulum  vibrate  in  a  Minute,, 
whofe  Length  is  ?{h 

Here,  by  multiplying  •  .  TkSqr.tf  .  ,  TheSqr.tf 
the  two  firft  towards  the  mt*u  theVtbm.  mhes*  the  Vibrat. 
left  hand  together,  viz,.      39.  3600.        9%  1440a 

3*    and  Jtfoo  =r  (the 

Square  of  tfo)  and  dividing  the  ProduA  by  9$.  (as  taught  in  Divi- 
sion of  Vulgar  Fcaftions)  the  Quotient  is  14400,  the  Square  of  the 
Anfwer :  therefore  extraft  the  Square  Root  of  14400,  and  you'll, 
find  it  1 20  =  the  Number  of  Vibrations  in  a  Minute  ofc  &  Pendu- 
lum whole  Length  is  $■{•  Inches. 

Example  3.}  Admit  a  Body  on  the  Surface  of  the  Earth  (or  4000 
Miles  diftant  from  the  Center  thereof }  weigh  ao  Hundred  weighty, 
what  will  that  Body  weigh  if  it  were  12000  miles  above  the  Sat- 
face*  or  itfooo  from  the  Center  of  it  ?    State  your  Queftkm  thus  * 

Miles.  G*fc      •      tffflbv 

4000  ja  tfooo- 

Mnl- 


Multiply  the  Sqaate  of  the  ift  by  (be  id,  tad  ■  divide  ttie  P*o* 
dud  by  theSqwoe  of  the  3^  and  «he<£wtois  r£C  Which 
fhewvthat  a  Toa  weight,  if  12000  miles  high,  wifl  weigh  but 
i-^rC  and  if  18^3 14  miles  high,  'twittweigh  but  a  Bwftd,  4>jf  «fae 
fame  Rule.  So  likewifetbe  VWocity*rS*wfaie£s  of  ftelcent  is  atfe 
in  profcoitk*  to  a,  heavy  Body**  djftaiee  from  the  Center  of  the 
Eartk  in  a  dftfritate  Ration  fc*  the  Celerity  of  the  ftH  on  the 
Earth  (or  4000  miles  from  the  Center)  being  16  foot  in  a  Second  j 
if  the  feme  Body  be  t(fooo  mile$  fmmthe  Crater,  it  wiU  fall  but  1 
foot  in  a  Second,  as  you  may  eafily  prove  by  this  prefent  Rule,  as 
above&id.  . 

I  have  givenan  Example  under  the  fiagie  Rule  of  Proportion  Re- 
verie, how  thefe  laft,  &c.  may  be  performed  as  in  Direft  Propor- 
tion, by  faying  (in  the  2d  Example) 

As  ?\.  to  39  : :  fo  jtfoo.  to  14400,  wfeofe  Root  it  126. 

But  then  this  neither  agrees,  as  to  dating  the  Queftion,  with  the 
Rules  given  for  that  purpofe  under  the  fingle  Rules  Dired  nor  Re* 
verfe,  and  consequently  thefe  Queftioas  are  moft  properly  and  na- 
turally to  be  performed  as  dive&ed  above,  as  agreeing  with  the 
Rules  given  for  ftating  and  working  fuch  ~ 


X.  Triplicate  Prtfwrtiim* 

As  in  Duplicate  Proportion  the  Ratio  is  a*  the  Squate  of  one 
Number  ts  to  another  Number,  or  the  contrary ;  fo  this  kind, 
the  Ratio  is  as  one  Number  is  to  the  Cube  of  another,  or  as  the: 
Cube  of  one  Number  is  to  fame  other  Number. 

Example  x.]  If  a  Sphere  (or  Ball)  which  is  8  Inches  Diameter,, 
weigh  48  Pounds  j  what  will  another  Sphere  of  the  feme  Specie  o£ 
Matter  weigh,  whofe  Diameter  is  4  Inches  f 

TCs  is  a  fingle  direft  Pto- 
portion,   ( working  with  the    The  Cube  ef     ffc  it*      The  Cube  1$ 
Cubes     of    the    Diameters)     theDiam&>    Wii&u     tkeDiam.^ 
where  the 4th  Proportional  is         512.  48  ::  64. 

found  Xb  6.    For 

As  j  ra  =2  (the  Cube  of  the  Diameter  8.)  is  to  4ft  Pounds  weight, 

So  is  64  (the  Cube  of  the  Diameter  4)  to  4  Pounds,  the  Weight: 
xeqrored. 

Example  2.]  If  a  Sphere  weighing  48  ft.  fee  8  Inches  Diameter;* 
what  is  the  Diameter  of  another  Sphere,  of  the  fame  Matter,  whofe- 
Weight  is  6  ife  I 

Here 
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Here  by  multiplying  the  id      ibtft*      Tfa  Gtffcjf     te  <*r 
and  3d  Numbers  together,  and    Weigh.      tbeDiam.8.     Jpfefcfe 
diyiding  the  Produa  by  the  lft ;       48.       •     yra  ::  tf. 

the  4th  Proportional  is  64,  the  r 

Cube  Root  whereof  is  4  =  the  Anfwer.    For 

As  48  Pounds  weight  is  to  ;*i  (the  Cube  of  the  Diameter  8) 

So  is  6  Pounds  weight  to  64  (the  Cube  of  the  Diameter  foq^t) 
whole  Root  is  4. 

And  as  the  Weight,  Co  the  Solidity  of  Spheres  is  found  by  die 
fame  Ratio.  _^ 

£x<w*//<j3.]Ad-    tfx  Odxtf   ttt&Jr-    7%e  Cuk  <f   7%$SoK- 

mit  the  folid  Con-     tbeDiam.i.      dim.         theDiam+        ditj. 
tent  of  a  Sphere  8.  4r«w  : :        64.        33-rrrn 

be  4/AV0  whofc 
Diameter  is  2  ;  what  is  tthc£olidity  of  another  Sphere,  whole  Di*- 

meter  is  4  ? 
Here  you  fee  that  As  .the  Cube  of  the  Diameter  a,  vix>.  i. 

Is  to  the  Solidity  of  that  Sphere  4^ : 
So  is  the  Cube  of  the  Diameter  4,  W*.  64. 
.    To  the  folid  Content  of  that  Sphere,  vhc* 

3  3 » • »  » *» 
Example  4.3  The  Diameter  of  a  Sphere  being  2,  whole  Solidity  is 

//AV 1  what  is  the  Diameter  of  another  Sphere,  whofe  Solidity 

isjjiVriV?    Anfw.  4i,thcCubeRootof64:  fbras4-r^V.  8:: 

,33tvttt»  64* 

XI    Harmcnical  Proportion. 

In  this  kind  of  Proportion  there  are  .3  Numbers  given  to  find  a 
4th,  which  (hall  bear  fuch  dire&  Proportion  to  the  firft,  as  the  Dif- 
ference between  the  3d  and  4th  bears  to.the  Difference  between  the 
j  ft  and  2d. 

It  is  called  Harmonical  (or  Mufical  Proportion)  probably  by 
reafon  of  the  double  Ratio  of  the  Numbers  among  themlelves. 

Tie  Rule  to  find  the  4th  Proportional,  is,  Multiply  the  1  ft  and 
3d  together,  and  divide  the  Produd  by  double  the  ift,  Ids  the  id  i 
and  the  Quotient  is  the  4th  Number  required. 

Example^  What  is  the  4th  Proportional  Harmonical  to  thefe  3 
Numbers  7:10:12?    Anfw.  ax. 

See 
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See  the  Work  in  the  Margin.  7  :  jo  :  ja :  21 

Fbr  Proof  of  this>  as  abovefaid :  %  7 

"•  7  ;••  P.  J     .  ,.  "             —       

That  is,  as  %t9  the  4th  Number  Froduft  14         \  ©    / 
(or  that  required  in  the  Queftion)  Lefs       10  ^Wf+W* 
is  to  7  (the  1  ft  Number)  fo  is  — - 
the  Difference  between   12  and  Refts    4. 
2 1,  *ws.  9.  to  the  Difference  be- 
tween the  ift  and  2d,  or  7  and  *  o 

10,  'WSC.  j. 

Hence  as  a  Corollary  it  will  appear,  That  double  the  ift  Num- 
ber muft  exceed  the  2d  Number,  otherways  you'll  want  a  Divifor, 
and>  cannot  find  the  requifite  Number  without  the  Arithmetic  of 
Negatives. 

1 

,    m 

XII.  Seffuiplicate  Prof  onion. 

In  this  kind  of  Ratio  the  Square  of  one- Number  is  in  propor- 
tion to  the 'Cube  of  another,  and  the  contrary. 

It  is  ufed  in  finding  the  Diftance  of  the  Planets  in  the  Solar 
Syftem  from  the  Sun  their  Center,  about  which  they  revolve  :  For 

As  the  Square  of  the  Time  in  which  any  Planet  finiiheth  its  Pe- 
riodical Revolution, 

Is  to  the  Cube  of  its  Diftance  from  the  Sun : : 

So  is  the  Square  of  any  other  Planet's  Time 

To  the  Cube  of  its  Diftance.    Thus 

Days,  Miles. 

The  Eaith  fimihes  its^      f  >  And  its  Kftance7     ^oooow 

Period  in          ■      J*  * 4  from  the  Sun  is  J     ^«uwww 

Mars 525        ; about  130000000- 

Jupiter  .......  4333  •  •••...  •«•.''.••• .  440000000  • 

r 

S  e  c  T.  IV.    Rules  cf  Fraflice^ 

THIS  is  a  briefer  Method  of  cafting  up  any  Quantity  of  Mer- 
chandize than  the  Rule  (commonly  ufed)  of  Proportion  or 
Multiplication.    And  'tis  done  by  confidering  what  even  Parts  of  ».* 
Pound  the  given  Frice  is,  or  is  reducible  to3  and  then  framing  a 
Rule  accordingly. 

h 
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It  is  caUod  the  Rule  oF  Praftice  becaufe  of  its  excellent  U&  m 
the  Pwidice  of  Merchandize,  for  difpatching  many  Computations 
with  much  eafo  «ad  in  a  fhort  time. 

I  (hall  not  trouble  the  Reader  with  {hewing  him  a  Table  of  the 
even  Partsof  a  Shilling 'or  a  Pound,  by  reafon  I  have  givea  an  iitcire 
Tabl^  with  the  Fabrick  thereof,  at  the  end  of  Divifion,  and  have 
reduced  the  whole  Bufinefs  of  Pra&ice  into  Rules  arifing  gradually 
in  the  Value  of  the  Integer  in  fo  regular  and  copious  a  Method, 
that  any  one  may  eafily  find  hfs  Rite  or  Value  of  the  Yard,  EM, 
Pound,  Ounce,  &c.  and  right  againft  it  a  Rule  how  to  perform  the 
Operation  after  the  bed  and  moft  concife  manner.  And  he  will 
generally  know  which  are  the  even  Pans  of  a  Pound  by  the  Short- 
ness of  the  Rule,  being  only  one  Divifion  required  to  bring  the 
given  Number  into  Pounds  refpeftively.  I  have  mark'd  the  Ali- 
quot Parts  of  a  Pound  with  A.  P.  L.  in  the  Table :  And  I  think  I 
may  affirm,  that  this  moft  copious,  regular,  and  fhort  Way  of 
Pra&ice,  was  firft  (and  only)  (hewn  by  myfelf,  where  I  take  no 
notice  of  the  Parts  of  a  Sliding,  but  or  a  Pound  only. 

The  main  thing  that  makes  the  Rules  of  Pra&ice  preferable,  is 
the  performing  the  Operation  mentally,  without  putting  down  any 
Figures  but  the  Quotients  or  Anfwers  for  the  moft  part :  And  this 
is  done  by  chafing  proper  Divifors,  few  or  none  or  which  exceed 
1 2  ;  to  which  Number  inchifive  mv  Multiplication-Table  foregoing 
extends,  and  is  fuppofed  to  be  perfe&ly  in  the  Reader's  memory. 

But  before  I  proceed  to  the  Tables,  it  will  be  necefiary  to  give 
thefe  previous  Cafes. 

Cafe  i.]  When  the  Value  of the  Integer  is  is.  you,  have  the  Anfwer 
by  only  cutting  off  the  Units  place  (or  dividing  by  jo)  if,  being 
the  i  oth  part  of  a  Pound  i  and  the  Figure  in  Uhits  pfaee.  is  fo  many 
two  Shillings.    Thtts  34705  Eils  «t  zs.  each  is- 1 34J6 :  10  ;  thofe 

to  the  left  hand  Units  place  being  fo  many  Pounds.    So  alfo  9734  at 

35.  is  7.973:8:— j  and  875  is  £87:  xor-— 

Cafe  2.]  From  the  laft  Cafe  it  will  follow,  that  if  the  Price  is  amy 
even  Number  of  ShiBings  for  the  Unit}  the  whole  Parcel  will  be  half  €0 
many  Shillings  as  the  Value  of  the  Unit  is,  multiplied  in  what  fuch 
Parcel  would  amount  to  at  is.    Thus  7876  at  iSj,  is  £7876  at 

2  s.  therefore  it  is  9  times  that  at  1 8  s.    So  multiply  7876  by  9  thus, 

9  times 
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p  times  <5 /cutoff)  is  54  two  Shillings,  put  down  %s.  and  carry 
/.  5  ;  then  9  times  7/.  is  63,  and  5  carried  is  68 ;  and  fo  proceed  to 
multiply  the  78,  and  you'll  find  the  Anfwer  to  be  /.  7088  :  8  :  — 
And  by  the  fame  Rule  19468  at  16s.  is  /.15 $74 :  8 :  —  I  fay  8 
times  8  is  64,  twice  the  4  is  8  s.  and  carry  /.  6,  Sec  Likewife 
97357  at  14*.  is  /.  68149 :  18  :  —  &c. 

Cafe  3 .]  When  the  Value  of  the  Integer                           135  694 
or  Unit  is  1  s.  what .  is  the  Value  of                                  ( 
135694? 

You  xnuft  take  a  20th  part,  cut-  Anfwer  /.  6784 :  14 :  — 

ting '  off  Units  place,  and  taking  half 

what  refts  to  the  left  hand,  as  half  13  is  6,  7  of  15  is  7,  f  of  16  is ' 
8,  and  f  of  9  is  4,  and  the  105.  remaining,  and  the  4  cut  off  is  14/. 
becaufe  the  Value  at  1  s.  per  Unit  is  half  as  much  as  at  2  s. 

G0/&.4.]  When  the  Price  of  the  Unit  is  6d.  take  a  40th  of  the  given 
Number,  which  fuppofe  17372,  cut  off  the  2  from  17372,  and 

I 
take  a  4th  of  the  reft :  So  the  Anfwer  at  one  Work  is  /.  434  : 6  s. 

for  12  Sixpences  remains.  For  4  in  17  is  4,  4  in  13  is  3,  and  4  in 
17  is  4,  the  434/. 

Cafe  5.]  When  the  Price  cf  the  Unit  is  +d.  and  you  are  dire&ed  to 
take  a  60th  part  of  the  given  Number,  which 
fuppofe ; 5567 

Here  the  Units  place  being  cut  off,  I  take  I 

a  6th  of  what  is  to  the  left  hand  the  dafh,  ■ 

thus  6  in  55  is  9,  and  refts  1 ;  6  in  16  is  2,      ?V  is  /.  92  115:8 
and  there  refts  4,  which  with  the  7  is  47 
Groats,  or  ijj.  Sd.  the  Anfwer. 

Cafe  6.]  When  the  Value  cf  the  Unit  is  3  d.  and  you  are  dire&ed  in 
the  fubfequent  Rules  to  take  -jV  of  the  given  Number,  which  fup- 
pofe 7539 ;  cut  off  the  Units  place,  and 
take  i  of  the  remaining  Figures,  as  8  in 
75  is  9,  8  in  33  is  4,  and  19  Three-pences 
(or  45.  pd.)  over. 

Cafe  7 J]  When  the  Price  of  the  Unit  is  2<£ 
and  you  are  dire&ed  to  take  T*v  of  the 
given  Number,  which  fuppofe  19739  ;  cut 
off  the  9  in  Units  place,  and  take  Tt  of  the 
reft  :  fo  12  in  19  is  1,  12  in  77  is  6,  12 
in  53  is  4,  and  59  Two-pences  refts,  or 
9  s.  10  d.    And  that  the  Kemainers  in  thefe 

O 


7539 

xr  is  /.  94  : 4 ! 

9 

IP739 
1- 

i?y  =  iitf4:p: 

10 
four 

9« 


Mules  of  Pra&ice. 


Chap.  2. 


four  laft  Cafes  may  not,  -when  large,  feem  difficult  w  oaft  jip,  I  {halt 
fubjoin  this  tittle  Table  of  Kmainert  in  Shillings  and  Pence. . 


Kemainers. 

IO 

Two-fences, 
is.  id. 

ffhree-pences. 
zs.  6d. 

Four-fences, 
is.  4I 

[Six-pence*. \ 
5s.  od.  1 

20 

3     4 

5     ° 

tf    8 

10     0 

3° 

5     0 

7     6 

10    0 

15     0 

40 

50 

6     8 
«     4 

10     0 
12     <J 

13     4 
id     8 

<Jo 

10     0 

15     0 

70 
80 

11     8 
13     4 

17     * 

IOO 

15     0 
15     8 

. 

• 

HO 

'  18     4 

' 

Thus  by  this  Table  the  47  Groati  which  remained  in  the  5th 
Cafe  above,  is  151.  Zd.  for  40  tinder  Four-pences  is  13/.  4  A  and 
7  Croats  (or  2/.  4<£)  is  15  /.  8  i. 

Note  1.  That  the  Remainers  are  of  the  fame  Denomination  with 
the  Dividends :  As  in  the  Example  to  the  5  th  Rule  I  fuppofe  in  the 
firft  Operation  the  Dividend  Two-pences,  and  therefore  dividing 
by  120,  I  find  47  Two-pences  remaining,  or  7  s.  10  A  And  what 
remains  after  in  taking  any  part  of  the  Quotients,  are  Pounds,  Shil- 
lings, or  Pence,  as  thofe  Quotients  are.  The  Cafes  above,  and 
the  Rules  and  Examples  following,  make  this  very  evident. 


Hm 


!     5e&4* 


Ifoks  cfPra&ice. 


99 


A.V.L. 
A.  P.  L. 


AT.L. 


The  Value    HerefoHoweth  149  Rules  (ivithExamples  forfuch 
of  the  as  feemthe  mtfi difficultly  the  brief  working 

Pound ,£//,       by  praftice  to  give  the  Anfwer  in  Pounds,  &c. 

the  like  not  extant,  by  any  other  Hand* 

Take  ^  of  ?$  of  the  given  Number  (or  7\r  thereof) 

Take  an  80th  of  a  dm  of  the  given  Number  

Take?4  of  ^  of  the  given  Number  (or  -|4r  thereof) 
Take  a  20th  of  a  urn  of  the  given  Number,  or  take  > 

an  120th  and  dedu&  f  thereof ■  ■    y 

To  f  of  120th  of  the  given  Numb,  add  a  4th  of  that  \ 
Take  4  20th  of  an  8th  of  the  given  Number,  or  rr?-~ 
From  1 20th  of  the  given  Number  take  an  8tb  of  that  > 

120th      ■■■  -        £ 


Tard,  &c 

J.P.L.  1 

A.P*L.         * 
A  .P.  L.  J 


1:1 
1:2 

a:- 


'JtT.L*,      a:* 
a:f 


Take  an  120th  of  the  given  Number- 
To  an  1 20th  of  the  given  Number  add  an  8th  of 

that  1 20th  —  *  '   ■ 

To  an  120th  of  the  given  Number  add  £  of  that 

1 20th,  or  take  yj.  '         '       '  ' 

From  an  80th  of  the  given  Number  take  a  1  ith  of; 

that  80th- 


MM 


A.  P.  I» 
A.T.L. 

3:0 
3:1 
3:4 

S!3 

A.P.L. 

4«- 
4.1 

4:1 
4-5 

A.T.L. 

• 

5:- 

5s« 
5-.a 

m 

55$ 

J.T.L. 

<:- 

Take  an  80th  of  the  given  Number,  as  fcr  Cafe  6\ 
Toan  80th  of  the  given  Number  add  a  12th  of  that 80 
To  an  80th  of  the  given  Number  add  a  dth  of  that  80 
To  an  80th  of  the  given  Number  add  a  4th  of  that 

8bth,  (or  take  a  64th)'        '  ■        *■.■■  _ 

Takeafoth  of  thegiven  Number,  &sp*r  prev.  Cafe  f. 
Toan  120th  of  the  given  Number  twice  put  down, 

add  an  8th  of  120th— 


■•■^ 


To  aooth  of  the  given  Number  add  an  8th  of  that  60 
To  *  60th  of  the  given  Number  add  an  8th  of  that  ^ 

6cth,  and  f  that  8th.  ■  ■  ■  1  ■  ■      ■  5 

Take  an  8th  of  a  6th  of  the  given  Numb,  or  take  J|. 
Froma4oth  of  the  given  Numb,  take  an  8th  of  that  4.0 
From  a  40th  of  the  given  Number  take  a  12th  of£ 

that  40th  ■  5 

From  an  80th  of  the  given  Number  twice  put/ 

down,  take  a  12th  ofan 80th  ■        ■     ■  5        > 

Take  a  40th  of  thegiven  Numb,  ss^er previous  Cafe  4.    24 


Ntmhet 
of 

Bultt. 

£ 
5 

4 

J 

4 

7 
t 

9 

« 

IS 

II 
It 

14 

15 

16 

17 
it 

19 

20 
21 

22 


1        BxumpletoRnU^ 

IO727  at  id.  if. 

L_ 

ttt  =s  !•  1^4:  7:10 


1 


i  of  that  £82:   3:11    ">   , 
|ofthatf/.2o:io:ii|  ya 


Sum,  7. 102;  14:  io| 
theAaftver. 


Example  to  Rule  1$. 
8035  at  5  if.  3?* 


Example  to  Rule  1 7. 

0376  at4<f.  1  or. 

\ _ 

7^  =  7.78:   a:87 

ditto  /.  78:  2:8  >ad 
jof-ri?  !•  9«i?:4^         Sum,  7.223:  7:6 

Sum,  166:  — :  8  Anf. f^of  T^  =  gs  6:li  de<*« 

JRefts  =  214:   1 :4|  Anf. 

— r ' — : — 

O  a     . 


T?    /.Ilt:13:p 

ditto  111:13:9 


100 


Rules  of  Prat? ice. 


Cfrap.z. 


The  Value 


d. 
6 

.  6 
6 

7 

.  7 

\d.<P.  I~    7 

7 

Jk*~  Jr.  JL.  o 

8 
8 


n££kn    ^e  &>********»  *f  the  ^able  of  Rule*  fir  the  N"£« 
Tard,  W         fim  Work  tfPratike,  &c.  as  btfore.  &liU 


9 
9 

9' 
l,L»  to 

10 

to 
to 

ir 

w 
u 


i 

3 
o 

i 

2- 

3 


To  an  8oth  of  the  given  Number  twice  put  down, 

add  a  12th  of  an  Soth.  ■ 

To  a4cth  of  the  given  Numb,  add  a  nth-  of  that  40th, 
To  a  40th'  of  the  given  Numb,  add  an  8  th  of  that  40th. 
To  a  40th  of  the  given  Numb,  add  a  6th  of  that  40th* 
To  a  40th  of  the  givea^Number,  add  a  6th  of  that 

40th,  and  a  4th  of  ^jpt  6th.. 
To  a  40th  of  the  given  Number  add  a  4th  of  that 

40th,  (or  take  T>.  _ 

To  a  40th  of  the  given  Number  add  a  4th  of  that  > 

40th,  and  a  6th  of  that  4th.         ■   <J 

—  Take  a  50th  of  the  given  Number.        ■     , 

x       From  tin  80th  of  the  given  Number  put  down  3 

times,  take  the  4th  of  an  80th.  ■ 
%  -    To  a  60th  of  the  given  Number  put  down  twice, 

add  an  8th  of  a  6oth.<        ■  ■  ■■■     ■       ■    ■     _ 

3       From  an  8cth  of  the  given  Number  thrice  put  £ 

down,  take  a  12th  of  an  80th.  ■  ■  «     5 

—  To  a4oth  of  the  given  Number  add  half  of  that  40th* 
t       To  an  8th  of  the  given  Number  thrice  put  down>  p 

add  a  12th  of  an  80th.  v  ■■>■*£. 

fc      To  an  80th  of  the  given  Number  thrice  put  down*  j 

add"  a  6th  of  an  tob..  5. 

j      To  an  8oth  o£  the  given  Number  thrice  put  down,  j 

add  a  4th  of  an  80th.  ■  5 

—  Take  an  8th  of  a  3d  of  the  given  Number,  (or  a> 

24th  part.)  i  y 

1       To  a  30th  of  the  given  Number  add  a  4th  of  that  / 

30,  and  an  8th  ofthat4th«  '  y 

%  From  a  20th.  of  the-given  Numb,  take  an  8th  of  tbatio. 
3       To  a  40th  and  a  6otn  of  the  given  Number,  add  an 

8th  of  that  40th,  

—  From  a  20th  of  the  given  Numb,  take  a  1 2th  of  the  20. 

1  From  a  40th.  of  the.  given  Number  twice  put  down, 

take  an  8th  of  a  40th..  ■        1  ■■  ■ 

2  From  a  40th  of  the  given  Number  twice  put  down, 

take  a  12  th  of  a  40th.         '  ■   ■■    , 

3.      To  a  joth  of  the  given  Number  add  an  8oth,  and£ 

a  4th  of.  that  80th.  ■        5 


*5 
26 

27 
2S- 

2^ 

30 

3* 

3*- 
33 

3* 

3* 

37 

3« 

39 

40 

4« 
42 

43 


4$ 
4* 

47 


s 


Example  to  RhU^u 

723?  at  7 d.  3  iff. 

•y-l  ==  /.*8o:l9:~ 
£  of  the  4orfi  /.  45  •  4**9 
f  of  the  4|h  /.  7:10:9! 

Anfwer,  /.A33: 14:65 


> 


Example  to  RuU  35. 

3920  at  9^.  if. 

— n *• 

an.8cthzz /«49:  2:  3 
ditto  ■  49:2:  3 
ditto  — —  49 :  2  :   3 

I  ™  ofTg=    4:I>1QJ 

Sum,An£w.  151:8:,  7$ 


Example  to  RmU  45. 
1895  at  1^*li1 


I 


a  40th  =:  /.  47  :    7 
ditto  =     47 :    7 

/.94:~i.5 
|of7i=    5418 


Refts  /.  88: 16 


w 


6 
6 

5iD«H 


6jtoL 


Value  of  the 
Found ,E//, 
Tard,  &c 
d.    cjt 


Sides  tfPra&ice. 


iap.l* 


rA.  P.  L. 


jt.P*L. 


A  Continuation  of  the  Table  of  Rules  for  the 
Jbort  Work  of  Pra&ice.  : 


:  o  :  o  Tjjtfce  a  20th  of  the  given  Numb.  (*sper  prev#Cate3.) 
:  -  :  i^To  a  40th  of  the  given  Number,  and  a  half  of  that  ? 
: ;  -   '  46th'  twice  put  down,  add  a  1 2th  df  one  of  the  £.  5 
r  -  :  2*  To  a  40th  of  the  given  Number  twice  put  dowri,i/ 

~  add  a  lath  of  a  40th.  ■  — — -    5 

:  — 13  To  a  40th  of  the  givSh  Number  twice  put  dtfwn,  > 

add  an  8th  of  a  4.0th —  $ 

r  1  :  —  To-  a  20th  of  the  given  Numb,  add  a  1 2th  of  that  20th." 
:  1  :  1  To  a  20th  of  the  given  Numbe*  add  a  12th  of  that  > 

20th,  and  a  4th  of  the  12th.-*  ■  "■   *  ■  — ■»    5 

2  To  a  20th  of  the  given  Numb,  add  an  8th  of  that  20th. 

3  To  a  20th  of  the  given  Number  add  an  8th  of  that  > 
20th,  and  a  6th  of  the  8th. t*-"-  ■    S 

—  To  a  20th  of  the  given  Numb,  add  a  6th  of  that  20th. 

1  To  a  20th  of  the  given  dumber  add  a  6th  of  that  " 
20th,  and  an  8th  of  that  6th.'  f  — 

2  To  a  20th  of  the  given  Number  add  a  6th  of  that 
20th,  and  a  4th  of  that  6th« 


*♦> ■..  < 
Number 

»f 

Rules. 

48 

49 

50 


1 
1 


:  2 
:  2 

r  2 


^Vfe 


•.2:3  To  a  30th  of  the  given  Number  add  a  40th  of  it,  \ 

and  an  8th  of  the  40th  $ 

:  5  r—  Take  half  of  an  8th  of  the  given*  Numb.  Cor  ai6th) 
:  3- :  1  To  a  2oth  of  the  given  Number  add  a  4th  of  the 

20th,  and  a  12th  of  the  4th        ■  ■  ■— — 

:  3  :  2:  To  a  20th  of  the  given  Number  add  a  4th  of  that 

20th,  and  a  6th  of  the  jth  ■■  i 

:  J :  J  To  a  20th  of  the  given  Number  add  a  4th  of  that 

20th,  and  a  4th  of  that  4th  *'        '  .„ 

:  4  :  -  Take  a  30th  of  the  given  Number,  and  double-it  (or? 

put  down  twice)  or  take  a  1  yth*  of  the  given  Nc  5 
:  4:  1  Tof  of  an  8th  of  the  given  Numb,  add  a  12th  of  that} 
:  4  :  2  To  a  20th*  of  the  given  Number  add  a  3d  of  that  k 

20th,  and  an  8th  of  the  3d         ■        ■  ■  — 

:  4  :  3  To  a  40th  of  the  given  Number  twice  pucdown;. 

add  a  60  of  the  given  Numb.  and«n  8th  of  a  40th. 
:  5  :  -  From  a  12th  take  an  80th  of  the  given  Number-*— 
:  5  :  i  From  a  20th  of  the  given  Number  added  to  J  the  7 

20th,  take  an 8th- of  that  half        ■  ■■■■     > 

:  5  :  2  From  a  20th  of  the  given  Number  added  to  half  £ 

that  20,  take  a  12th  of  that  half — — — — — ~    > 
:  5  :  3.  From  a  20th  of  the  given  Number  added  to  a  4th  of  V 

that  20th  twice  put  down,  takea^mhof  faid4th  $ 


5* 
5* 
53 
54 

55 

5* 
57 

5.8 

59 
60 

61 

62 

** 

64 

4$. 

66 

69 
69 

70 

7»% 


Example  to  Rule  65. 
JJ93  at  16 dA 

an  8th.  =  /•  111:12:6 


fan  8th,  ^55:16:3    ? 
(Xj.ofthe|  =  4:i3:o}5 


Anfwer,  A  60 :  9 :  34 


Example  to  Rule  67. 
1239  at  l6d*  $ 

a  {orh  /.3o:I9:6 

ditto       30:19:6. 

a  6cth.=  20:13.:;- 

•j.  of  a  40th  3:17:  5$ 

Sum,  V«  86:   91:5^ 


Exarpplo  to  Rule  7 1 . 
95*  at  *7*M 


a  20th  J.  47  :.I2 :  •— ^ 
i&f  a  20V 


ditto 
Sum*  71 


•     ifs/.    ..*■*    .  ' -y 

;.l.i  :i8:  —  CAd. 
/.Xl:i8:r-> 


8:—     • 

a  la  of  a4 — :  19: 10  ded- 

Refts  /.70:  8lTAnfwfe 


1 01 


Butts  of  tta&ke* 


Chap, 


TUVaU* 

tftb* 

s,     tt. 

x.i   6    To  « talk  add  hatf that  ioth 

ic    7 


ACmimuuimiftheTiMerfRulet  fir  the    *■*» 
/&«r*  Work  tfPraEtice.  ^^ 


A.P.L.  it  • 

I:    9 
t :  to 


-iron  *  lath  of  die  glen  Number  take  *  10th  of 

that  lath .     n     ■ 

Take  it  nth  of  the  given  Number- 


To  a  mh  of  the  given  Numb.  «dd  a  10th  of  that  nth 
To-k  itth  of  the  given  Number  add  a  icthof  that  > 

mh  ' — * — *      *•*  •  ** —  ■     -  -  C 


Jl*  *•  £j»*  ft  •  •*" 


i  t  ii  •  Add«n  8eth  to  A  Tftth  of  the  given  Number 


2 
2 
2 


I 

a 
3 


Tate  a  ioth  of  the  given  Number,  as^tr  previous 

Otfe-te  I  K       ■  .1     '■    i    i  —  i 

Ten  iath  of  the  given  Number  add  a  4th  of  that  ml 
To  a  loth  of  the  given  Numb,  add  a  iftth  of  that  ioth 
To  a  loth  of  thegiven  Number  add  an  8th  of  that  ? 
loth     ■  ■*  i  >  ■     ■■  ,i       ■  n  ^ 

To  a  koth  of  the  given  Number  add  a  6th  of  that  ~ 
-  ioth  "  *  » 


Am 


.  -.A  P.  L.  * 

2 

:  2 

3 
3 


5 

8 
9 

6 

3 


To  a  Uth  of  the  given  Number  add  a  4th  of  that  nti 
Take  an  8th  of  the  given  Number- 


To  a  ioth  of  the  given  Number  add  a  3d  of  that  ioth 
To  an  8th  of  the  given  Number  add  a  ioth  of  that  ~ 

8th  ■  ■        ■    ■     <    .  r   i    i 

To  a  t6th  of  the  given  Number*  add  half  that  ioth 
From  iv  6th  of  the  given  Number  take  a  40th  of 

that  6th 


A*P.  L.   3  :    4     Take  a  6th  of  the  given  Number 
a  :    6 


3 
3 

A>P.L.  4 

4 


To  a  6th  of  the  given  Number  add  a  20th  of  that  ? 

**u      ■  ■  ■    -  $ 

8  To  a  <kh  of  the  given  Number  add  a  ioth  of  that  6th 

9  To  a^th  of  the  given  Number  add  an  8th  of  that 

c  .  Take  a  5th  of  the  given  Number,   (or  fliorter) 

take  2  Tenths  of  the  given  Number 
j     To  a  ioth  of  the  given  Number  twice  put  down, 

add  an  8th  of  a  T-fr    -   ■ 
4     To  a  ioth  twice  put  down,  add  a  6th  of  a  ioth- 


. 


Exrtnph  tolbih  7 5, 

1047  at  1/.  7<f« 


a  12th  —  h  87  :    5  :  _ 
*io  of  a  r  a,  4:  ;:3 


Refteth  7.82:17:9 
the  Anfwer* 


Etantfl*  to  R#l4  8& 

.  895  at  3  s.  3  i. 
a  6th  =  7.149:  3:4 
a  40th  of  j./.  3:  i4:7tiedi 
Refteth/.i45:  8:9 
the  Anfirer. 


riMi 


7* 

7$ 

7* 
75 

70- 

77 

7* 

19 
8a 

81 
82 

f5 
84 

»5 

%6 

87 
88 

89 

9« 

9» 

93 

94 
95 


EtmtpU  to  R*k  94. 
734  at  4/.  ji. 


aiodi=:/.75:i8.-— 
ditto  /. 


fofaioth,e:   4:9 


.75:10.-— -j 
.73.18:— S-Ad. 

. O:    A.: a  J 


Sum  s  157:— :o  Aniw. 


.*« 


f     Seft.4. 


f 

t 


-Safef  efPrfi&k£> 


The  Vol** 

PmA,    a  Qmbmmto  tf  AutoM  tin  Jim  Work 

ZM,fcc'  tfPta&ice. 

416    To  a  ie*h  add**  8th  <£  tta  ri*ea  Nmnhfi  m  ...hi  ■. 
4:*     ~  " 

4:9 


To  a  loth  of  the  given  Number  twice  put  down, 
add  a  3d  of  aiotb 


^^** 


-4.  p.  1. 


I    »'|M   > 

From  a  4th  of  the  given  Number  tike  a  20th  of 
that  4th 


5 
5 


o 
6 


I   Ml    I'M1 
I     II    II  I 


\ 


Take  a  4th  of  the  given  Number*** 

To  a  4th  of  the  given  Number  add  a  10th  of  that  £ 

4th»«»^^»^«*"ff»^^i"«^^*«^H»!WF»»|l   I J| 1 1»  M  I    ||        1       II     I      £ 


AP.L. 


6  :  -     Take  3  Tenths  of  the  given  Number,  as  per  pre- £ 


vious  Cafe  a.v-w-91 


*P—^^FT 


6 

7 
7 


8 
5 


*"*w*^« 


109 

* 

?* 

99 

100 

101 

102  - 


8:- 


Take  a  3d  of  the  given  Number 
Work  for  6  s.  and  is.  taper  previous  Cafes  a,  &  3,—    103  , 
Take  an  8th  of  the  givenNumher,  and  put  it  down  ? 
thrice,  or  multiply  by  3.* —  *     ^ 


8 

9 
9 


Take  4  Tenths  of  the  given  Number,  as  Jer  previous 

Cafe  a*'    ii    ■      ■ 


5 


*w 


•^^^^w»^f« 


6     To  4  Tenths  add  a  40th  of  the  given  Number* 


105 
10$ 


A*P.I»  jq  :  0 

10:  6 
II  :  — 
II  id 
la:- 

ia  :  6* 
13:- 

13  .4 
14:- 

14:  6 
15:- 


To  4  Tenths  of  the  given  Nuxnoer  add  a  aoth  thereof   107 
From  half  the  given  Number  take  a  aoth  of  that  half   1 08  * 
Take  half  the  given  Number* 


^•^••■^r^^wr^** 


■•"w* 


To  half  the  given  Number  add  a  aoth  of  that  half-** 
To  half  the  given  Number  add  a  10th  of  that  half-* 
From  6  Tenuis  take  a  40th  of  the  given  Number-— »- 
Take  6  Tenths  of  the  given  Number,  as  per  pre-? 

vious  Cafe  %•     ■  ■  j    ■  .  ■■ ■  ■     1    ■  £ 

To  half  the  given  Number  add  a  4th  of  that  half- 
Take  6  Tenths  of  the  given  Number,  and  add  to  a> 

aoth  thereof*— «»pwiwww>^*- — »pp"h    ■  ■■  ■  ■■  5 


•'*• 


To  half  add  a  dth  of  the  given  Number  ■  .  -■  »■■ 
Take  7  Tenths  of  the  given  Number,  as  pit  pre- 
vious Cafe  a.— 


*mm 


*9*0— ********* 


m*~m 


To  7  Tenths  add  a  40th  of  the  given  Number- 
To  f  the  given  Number  add  half  of  that  half,  (or 
from  the  given  Number  take  4)  ■  1 


109 
110 
in 
ua 

"5 
"4 
115 

Il6  ; 

"7 

118  % 

119  J 


ExAtyh  to  Bule  104* 

$59**  lu  6&* 
sjn  8th  =  169:17:6 
Multiply  by 3 


Prod.s:  /.  209:1*;$ 
or 


/.209:  it 
Anfwer. 


Example  to  Bute  1  ia< 
36*5  at  ns.6d. 


Example  to  Rule  115. 

169  at  ig  /. 

6#,toths=sax9:  as  j*Caf.a*j  6  tenths  ici:  8  :-*• 
a  40th  =:  7.  9:  216  ded*  a  aoth  =3  /*  8;  9:— 

Bfifts  zz  U  209 :  x  7  i  6  Aaf. 


^ 


Sum#  A  109*17 5 ^^Anf. 


11  1.  .11  1    ■■ 


Note,  7W  ^.  P.L.  /jpgfo  the  jU'iqm*  Jfmu  of  *$o*wL 


r 


1 04  Rub*  €f~Pf0ic£-         Chap 

The  Value 

„  4  **  i4  Cminuatim  of  Rates  fir  the  jbort  Work  0/        *-%" 

£f  S  ***••    '  «** 

i  j:  $  From  8 Tenth*  (as  t*r  previews  Cafe  a)  take  a  40th  of  the 

given  Number  ■■■  ■  »     ■ 

!$ :  •  Take  S  Tenths  of  the  given  Numbu  121 

1 6 : 6  To  8  Tenths  add  a  40th  of  the  given  Number  1  2  2. 

j 7 1 .  To  8  Tenths  add  a  20th  ef  the  given  Number— — _  123 

17:6  -From  the  given  Number  take  an  8th  thereof-  124. 

18:  -  Take  9  Tenths  of  the  given  Number  125 

18  :tf  To  9  Tenths  add  a  40th  of  the  given  Number-  1x6 

Xp ." .  From  the  given  Number  take  a  20th  thereof  127 

!o :  &  From  the  given  Number  take  a  40th  thereof ^        X2$ 

Note,  That  where  Pounds,  Shillings,  Qfc.  are  the  Price  of  a 
Unit ;  you  muft  multiply  the  Units  given  by  the  Pounds,  and 
work  for  the  Shillings,  Sfc  as  before  dircfted.  S«#  the  %d 
Cafe  of  the  next  SeBion. 

Uf  Cent,  or    ^  following  jbew  how  Interefi,  Cornmffron  fo  E*8ors,  Cuftonts, 

100.*  &C9  is  cafi  *P  h tbt  fl***  %**'*  °f  Pfa&C€* 

iperC.    Take  -the  100th  part  of  the  given  Number,  (as  per  Rule  3.  > 

Prop.  3.  m  Divifion.) — ■■■  5 

%  Take  a  50th  of  the  given  Number  -— — — —    130 

2  I  Take  a  40th  of  the  given  Number  *3 l 

3  ,  To  a  50th  of  the  given  Number  add  half  that  50th  132 
.4            Put  down  a  50th  of  the  given  Number  twice                            13$ 

.4  i         To  a  5°^  aaa  *  40tk  of**  g*7en  Numbei  134 

*j  Take  a  2cth  of  the  given  Number*  ■  ■  135 

6  Take  a  50th  of  the  given  Number,  and  put  it  down  thrice?        - 

(or  multiply  ^t  by  3.) $     * 

7  Add  a  20th  to  a  50th  of  the  given  Number  137 

8  Multiply  a  50th  of  the  given  Number  by  4« ■ —  .  i?8 

9  From  a  10th  of  the  given  Number  take  a  ioth.of  the  xoth— —  139 
loperCent.Ttke  a  10th  of  the  given  Number — - — —  140 

Eight  Examples  to  the  Rules  for  finding  Inter  eft  %  gcc  fy  TraBUe  \  vis. 


EhatisLi34i:i6:3  at x^OWhat 7.2172:12: 5$  at 2|f.C.|Wbat 3235:17:11**15^ 
opartis/.i7:8:4|Anfw.  [a  40th  is  7*53!  6 : 3 f  Anfwer. a 20th  is /.161 :  15:10  fAnfo 


|Whatis/.879:io:7  at  6perC. What  A933:  8 :  10  at  7  perC 


ia5oth  =  /«i7:xi:9l 

Multiply  by 2 

Produceth  52 : 1 5 : 5  %  Anfw. 


a20th  7.4<f :  m  :   5  4?  ajj 
a5ethZ.  18:13:  4BA 
Sum,  L6y.  6:  p  j  Anfw. 


What  671;— :2j  atS/erGat 
a 50th/.  13:   8:4:314 
which  multiply  by  ..4 
Prod.  /.  53 :  13 : 7  J  Anfwer. 


What  is  7.472: 14:5  *  at  9  per  Cent.    \        What  7. 1976: 192 "  i  **  loferCem. 
aiothis=7.47:   5:5*  I    a  10th  is  7. 197  :ij: iof    Anfwer. 

a  10th of  thatxo«74:i4;^i  deduS.  1 


axothof 

Refteth  ==  7«4a:io:io}  the  Anfwer* 


See  more  of  computing  Intereft,  in  the  Ufe  of  Decimals,  Cba$.$. 


Se<5t4* 


Jbtks  tf  Pra&kf. 


105 


I  fhall  next  very  briefly  (hew  (he  Ufe  of  Rules  of  Praftice  in 
.making  Allowance  for  Tare ;  which  is  an  Allowance  for  the  Bag, 
or  whatfoever  a  Commodity  is  pack'd  up  in,  for  fome  things  more, 
fbme  left.  The  Weight  of  the  Goods,  and  what  contains  them,  is 
together  called  the  Graft  Weight,  and  the  Weight  of  the  Goods 
aiona  is  the  Nett  Weight. 


Goods. 


Currans- 


.  Allowance  per 
the  ii2Jb* 
1  fe  16 

Almonds,  Steel,  Hemp— —14 
Allum,  Saltpetre,  Tallow,  1 2 

Brimftone,Copperas,Cop-7   g 

per, 3 

Iron  Wire,  Lattin  Wire— 6 

Cotton  -  Wool,    LambsO 
Wool,  and.P<#/MVool,>  4 
Feathers,  Hops j 

Cotton-Yarn^  lb  at  1 00  weight. 


.■> 


Example  to  Rule  143. 


Rides* 

141 

142 

I4J 


144 
M45 

146 

147 
148 


•  C.    qr.    ft. 

Grofs      19  :  3  :  24  at  ii per  C 

*    ■      1 

*    •'  "  X 

.   *t  is  ..3:2:  277 
a  7th  of  that  8,0  :  2  :    3'  ded.  from 

: the  8th. 

ReftethTye  3  :  — :  23  j-  =  Anfw. 

or  the  -    »  ":» 

Nett  Weight  %6  :  3  :  — 7 ;  theGrofs, 

lefs  theTare. 


Rules  for  the  Jhort  Working. 

• 

Take  a  7th  of  the  grofi  Weight. 
Take  an  8th  of  the  grofc  Wt. 
From  an  8th  take  a  7th  of 

that  8th. 
Take  half  of  a  7th  of  the 

grofs  Weight. 
Take  half  of  what  it  comes 

to  at  12,  as  above. 

Take  a  4th  of  a  7th  of  the 
grofs  Weight. , 

Take  a  20th,  or  half  a  10th 
of  the  grofs  Weight. 

A  General  Rule  (efpecially 
for  fuch  Rates  of  Tare  as 
are  molt  remote  from  being 
Aliquot  Parts  of  112ft; 
fuch  as  j,  f ,  9%  1 1,  &c.)  is 
this. 

Multiply  the  grofs  Hundred 
by  the  Pounds  to  be  al- 
lowed for  1  C.  and  for  the 
Quarters  of  Hundreds  and 
•  Pounds  take  a  Part  pro- 
portionable of  the  Allow- 
ance per  Hundred,  and  the 
Sum  is  an  eafy  way  of  giv- 
ing the  Anfwer. 


Exampk 


106 


\      .  »* 

Rules  df  Pra&to. 


Chap. 


Example  to. Rule  1.45, 
C.    qr.  lb. 

GroGs      37  :  2  :  12  at  12ft  /w£ 


jr. 


„  is  .  .  -  .  4  :  2  :  22 
a7thofthat8,— :2: 19  dediift  from 
>  the  8th. 

Refts  =^  4 :  -  :  3  =  tlie  Tare  at 
■  — ■ •      12  per  C 

f  of  that  is  2  ;  -1 :  if  the  Tare  at* 
"  fer  C.  =  Anf . 


MMMMHMM 


7%*  Example  to  kute  14 j . 
occur  ding  to  this  General  JRuk 

~ I  121BL 

Prod.  =  348  * 
for  the  3  qs.9 

thetta^a.!" 


*S59£  Sumf  or  •  j  C 

— fr.  23^  tt. 
as  before. 


For  Oil  imported  there  is  aflowed  18  per  Cen$.  (or  1 11  ik)  Taw  * 
Now  fuppofe  I  import  *8o  Hund.  wt.  how  many  Nett  Tons  and 
Gallons  is  there  ? 

The  Proof,  Ti2. 
Multiply  ^   ^fc^NettHundr. 


C.       q.  ifc. 
180  :    o  :  o  Gvo&. 

I 


Ton  9   1 00  Gall. 
Deduft      x  2 


71 

1 52 


Gall. 


Sett}8  j  240  GaL  A11C  fc  perGeksxji)  16920%.  (%z$6  (B  Ton- 

440  Gal.  reft. 

JUfe  149.]  Take  a  20th  of  the  Giofc  Htndxeds,  (is  here  9  Ton.) 
For  every  Ton  deduft  if  Gallon ;  fi>  9  and  7  of  9  is  ^  and  the- 
Remainer  is  the  Anfwer,  as*  is  proved  abof* 

Now  18  per  Cent,  is  127  Gallon  per  Nett  C.  therefore  what  Hun- 
dreds are  in  Units  place  muft  be  multiplied  by  1  af  ;  and  for  the 
Quarter;  of  C  and  Pounds,  take  a  proportionable  part  of  raf  :  from 
the  Sum  of  all  which  take  the  if  Gallon  per  Ton. 

Amhtr  Example  makes  this  plain ;  which  I  am  minded  to  do,  be- 

ttfe  it  has  not  been  before. 

What  Nett  Tons  and  Gallons  are  in  189  C  3  j.  %i  ifc.  GroCs  ? 
See  the  Operation* 

And 


1 


&&«£> 


Rfiks  tfPrOttie. 


107 


I 


1  r 


C.  il>  :  J  sftf 

•    1 

Ton.  Gall. 
9  *  u*f  for  the  i8p  C.V 

^|  for  3  qrs*      >Grofs. 
*ffo*the  21  fb,y 

9  :  124  Sum,  Grofs. 

12  =  9  &  f  ©f  9  deduft. 


And  for  Proof  of  this  Work  by 
the  longer  way ,  do  thus: 

ibin  aNett  C  94  multiply. 

75* 
1701 


i775<Jfemi8pC   Attdin  $*/. 


9:11a  reft  Nett  Anfwer. 


88  ft  ad. 


*7Tfrr)  1 7854  Sum. 
Gall 


L 


I 


21  /.or  105  f. 
grofs,  there 
are  Nett  88  /. 
thtis 

GaUt  112.44::  105.88. 

a5a)a38o(jTon 
'     An£ 


and  112ft  reft, 
as  in  the  fhorter  way. 
'fhe&etfvn  cf  the  jbm  Rule. 

.    There  are  two  things  that  fcera  tofome  as  Diff cuitys  in  the 
fhorter  Way,  ***. 

1.  Why  the  Hundred*  in  Units  place,  the  Quarters  and  Pounds, 
are  caft  up  at  the  Rate  of  1  at  p*r  Cwt. 

2»  Why  rf  is  deduft- 
td for  every  Ton.  tn  =  the  profs C. 

As  to  the:  *fty  yoq  fee  deduft  ilperC.  the  Tare, 

iaflfte  Margin  that  in  a  ■  1 

Nqrt  H  wired  there  are  r  &  94  =3:  the  Nett  C 


%li)      {12-rVGal.^rC 
Multiply  by  =  20  =  the 

Hund.-m  aTon,  and  it  gives  250-,  which 
Taken  from  the  Too  grdfc  25*,  there 

Remains ,. ... .. . ♦     i\  Gallon. 


12  f  Gallons,  andfome- 
whafcnore.    And 

As  to  the  2d,  you  may 
obfervefrom  the  Work 
in  the  Example  above, 
that  the  Unites  place  er 
C.  the  Quarters  and 
Pounds  given,  are  worked 
according  to  the  Nett  Meafure  of  1 27  GaU.  per  Nett  C.  But  in 
taktfij*  a  ^oth  rf  the  Hundreds  Grofs,  (or  half  the  Figures  to  the 
left  hand- the  Units  place  of  Hundreds)  that  half  makes  more  than 
Nett  Tons  by  jf  Gallon,  in  every  Ton,,  as  per  Margin  above  ;  and 
that  is  the  mfon  you  dedaft  if  in  each  Ton. 

P  2  No* 


ro8  Gain  and  Lofs.  Gbapw  £ 

Note  that  Tret  is  an  Allowance  in  Merchandize  of  £4  at  104  for 
the  Duft  or  Refufe  of  the  Commodity  ;  and  this  is  deduced  oat  of 
the  Suttle,  (which  is  the  Remainer  when  the  Tare  is  de&uQtaL) 

Sect.  V.    Concerning  Gain  and  hofs..  •        * 

THIS  is  a  Rule  whereby  Merchants  Or  other  Traders  know 
(when  they  have  bought  any  Commodity  by  wholesale)  how 
they  may  retail  the  lame  out,  to  make,  any  certain  .Gain  by  the 
Whole  Parcel,  or  at  any  Rate  fer  Cent.  &c^       -       

Or  when  any  Goods  are  damaged,  they  know  hereby  what-  they 
fliall  lofe  jfor  Cent,  or  by  the  whole,  in  {eking  the  Pound,  EU,  Yard, 
Ounce,  GT&  at  any  Rate  left  than  it  colt 

I  fhall  place  this  and  the  following  Se&ions  relating  to  the  Bufi- 
nefs  ok  Trade,  &c.  in  that  Order,  which  I  judge  moft  proper  for 
them  to  be  learnt ;  not  regarding  what  Method  others  have  ob- 
served in  treating  thereof.. 

Cafe  1.}  When  a  Merchant  buyeth  Goodrfor  a  certain  Sum,  to  find, 
how  the  fame  may  be  retailM  to  gain  a  required  Sum  by  the  whole. 

Examf.  A  Merchant  buys  fl>378oNett  of  Cotton*- Wool,  for  1*6  L 
what  may  he  fell  the  fame  (or per  ftj.  to  gain  1 15  :  iy  ;  by  the  Sale  ? 

Rmle.  AddJ;iy  :  15*:  — to  the  Coft5  and-      j*.         1  *. 

theSumis/.i4i:iy:— .  Theniay,  Iflfej78o  *       A     sJhm 

coftme /.i4i:iy  :■— ,  what  will  ifccoft?  37*a:  X4X  :I*s:I 
Divide  the  Pence  in  14 W.  15/.  by  3780^  and  the  Quotient  is  9  A 
which  it  muft.be  fold  for  fer  Pound,  to  gain  I  iy  :  iy  :  in  all 

Cafe  2.]  Admit  thought  iy  Bales  of  linen  at  /.  17 :  iy  :  fer  Bale* 
how  much  muft  I  fell  it  for  fer  Bale,  to  gate  10  fer  Cent,  by  the  Stele  ? 


Add  {* 


1*66 :   5  : -     Bales  iy  at  i%l  iy. /.  each** 

26  :  12  :  6  17* 


The- Value    of    the)  \V 

Linen,  and  10  Per>l.iQ2  :  tj  :6        -„-—  ,.      . 

Qm.- iy.  U„  tit  17 1. 

7  :  xo  at  10.- 

You  fee,  by  Ptaftice^  the  Value  _LLiiit  *• 

oftheBalesis  l.%66rii—  L2661    5  Vai. of theBales. 

Then  as  100  to  16  : :  fo  L266 :  c-  L      /.        /•    /♦    £  '  - 

to  I.26  :i2  :  6 ;  which  is  the  Act-  ioq..io  112661%.  26-r£n? 

vanceat  10  fer  Cent,  which  added  Bales.  1.    s.  d»  Bale*  L   s.  <L 

as  above,  makes  A  292  :  17  ;6.  15.  292:17:$  ::i.  1911016 

The* 


S8&'?P  Gam  &<l  lofs.  to& 

•      i     *  . 

Then  as  r  J  Bales  to  l;*9i :  17 : 6 : :  fo  is  i  Bale  to  /.  19  :  10  : 6  ; 
^hich  is  the  Anfwer  :  for  iy  Bdes at  £  19  i  10': tf,  is/. 292  :  17 :tf, 
the  Ceftand.Intereftj>ropofed, 

1  Go/^j.]  A  Merchant  bought  'tiroad-Qoth  at  /:  20 /^r  Piece  ready 
Money,  and  fold  it  again  for  £25  :  io *:  ~p*r  Piecej  ^6  be  paid  at 
the  end  of  fix  Months  :  What  does  he  gain  per  Cent,  in  12  Months  ? 
Anfwer,  A  55  per  Cm. 

Firft  fay,  As  20  the  Coft  to  f.  f :  io ':  —  the  Gain 

So  is  /.  100  to  /.27  :  10  :  —  theGain  in  fix  Months* 

Secondly  fay,  As  fix  Mortths  to  /.  27  : 10 :  -— 

So  is  12  Months  to  /.  yy  the  Gain  per  Cent,  per  Am. 

Cafe  4.]  In  Cafe  of  Lofs  you  muft  deduft  inftead  of  adding.  Thus 
a  Merchant  bought  20  Bags,  containing  do 20  1b  Nett  of  Cotton  for 
/.  301 ;  but  being  damaged  by  Sea,  he  is  willing  to  lofe  10  per  Cent. 
What  muft  he  fell  it  for  per  Pound,  to  loferthat  Sum  ?: 

1  ft,  You  fee  by  the 
firft  Proportion,  that  the  /.         /..  It        /.Loft. 

Lofs  by  the  whole  will  too*     10  : :  301.     30:2:  — 

be  /.  30 :  2  :  — ;  which  Dedud     30:2:  — 

deduced  from  the  Coftj  ■ 

there  remains  /.270 :  18.  Remains  /.  27b  :  iff :  — 

therefore   as    60 20*  ft.  d.     qr.  $ 

Cotton  istoi27o:  18  r:    Ifctfoio.  /.27a:  i&:  — : :  tt  1.  10  :  Srrr 
fois  ife  of  Cotton  to 
10  d.  J^rrr,  the  Anfwer.  . 

This  W  Efficient  to  flheW'the  Arithmetical  Work  of'  Lofs  and' 
Gain :  How  the  Account  thereof  (or  of  Profit  and  Loft)  is  kept  in* 
Books  of  Accounts*  is  fhewn  ;jn  my  Mmhar&'s  Magazine.  But  this* 
Book  iynot  intended  to  be  a  Treat ife  of  Merchandize,  but  to  ttach* 
dffkind  of  Arithmetic. 

-   "  Sect..  VI.:,  FeBewJbip*.  •- 

FEllowihip  is  the  Application  of  the  Rule  of  Proportion,  fflew- 
ing  what  (hare  of  Gain  or  Lofs  every  Merchant  of  tbofe  who* 
trade  in  company  flhafl  hare,  or  beat,  in  proportion  to  his  fhare  of 
the  general  Steocirr  and  -consequently  by  this  Rule  alfo  tbofe  who 
have  underwritten  Policies*  ino^r  hew-  to-  fettle  their  Averages*  in, 
cafe  part  of  what \  is  iafa*od  be  loft,  pfoportionably  to  what  each* 
kas  fubferibed    -'   ';•■'•    * 

8* 


no  . ;  ASmfhif.  >.  GtaM? 

So  thatthis  may  be  palled  the  Rule  of  Diftributicp,  or  (in  orfc 
of  Lois)  of  Contribution^  (of. the  Profits  obtained*  ok  of  Loft 
fuftaihed.)  ^ 

Que/L  i.]  Two  Man  let  to  freight  a  Shift  whetein  the  fiat  hath 
-iV*  the  other  7 ;  and  when  the  Voyage  was  performed!  and  att 
Charges  dedu&ed,  the  Nett  Profits  are  found  £480 ;  What  nraft 
each  nave  ? 

Rule.')  In  this  Cafe  divide  the  whole  Gain  by  the  Number  of 
Shares,  and  multiply  the  Quotient  by  each  Man's  particular  Share, 
and  the  Products  are  the  Anfwers,  thus  : 
Or  thus, 
16,  480 : :  p.  370?  d  16)  480  do  by  9  isszL  270  =ijt 

*&  480 : :  7.  no  J  ''  — —      by  7  is=/.  a  10  the  ad. 

*— *-  o  »■     ■■ 

480  Snm.  \  ,\  Proof  £480  Sum. 

Quefl.  a.}  Five  Merchants  trade  in  Company  ;  A-  put  in  11 73  /. 
B.  800,  C$77,  D..562,  and  £•  1009/.  and  having  each  continued 
his  Share  firft  put  in  Stock  tilt  the  Profits  were  computed  and  a 
Dividend  made,  they—find  they  had  gained  by  Trading  lfjxa  I 
What  muft  each  have  *  : 

Tints  .is  beft  done  by     Stan  or      The         £acb     Each  Meats* 
the  Rule  of  Proportion,      "whole     vihok       Man's      Shareoftbe 
as  you  fee :    For  as  the       Stock.     Gain.       Stock.        &wi. 
whole  Stock  is  to  the     4512.     25312  :\  1179*    A>  6s%<*\rr r 
Whole  Gim  1 :  io  is  Me-     4512.    a  $ $$%*  11  .  800.  /*<&  4<^7  vf£r 
Ty  one^s  Share  it*  the     45***     25312  ::    ^77.  .  Cv$jfipU44 


Stock  t4  his  Share  in     45J2.    2531a  : :    56^  /£<;?i}4ttFir 
the  Gain.  '45*2.    2531a  sr.iocg.  ..£•  ylo^Tfr*- 


The  Sum  of  theFrac* 


*V****a^0M|l 


tions  is  4,  as  per  Addi-  The  Sum  for  Proof,  25312 

tion  of  Vulgar  Fra&ions, 

Chap.  2.  SeEi.  2.  i/<W  3.  And  the  Aggregate  of  each  Man's  Pro- 
fit makes  the  whole  Gain ;  which  proves  the  Truth  of  the  Rule 
and  Operations.  '  n  : 

Stfv*  ?•}  Three  Men; underwrite  a  Policy  of  Iafuran^e>  im* 
A.  is  contented  with  the  Infwance  to  pay  in  cafe  of  Lo$,  /.*oeo 
£.  is  contented  with  the  Infapiaeefog     ■  ■  ,r     f  ■■■  »:  i:rj.,  -75ft 

Cfor  ■■■*   ■  ■  ■ « ■■■'  ■  *'■  1  [  1 v.1  ■ 1[  ■'.■  «  vr»L; ..  5$<* 

Now  it  happened,  that  being  clofcHy.^wfufd  by  :  ;-r"^  " 

Firates,  they  were  obliged  to  lighten  the  Ship,  by     ;  $*a  £  2300 

throwing 


T       *■ 


rthrcwmg^oVw4^^0oods  totfae  VitaebFJl^yor  What  iadtf  tech 
Subfcriber  bear  of  that  Lofs,  in  proportion  to  what  he  has  infixed  ? 

The  Proportion  is  as 
the  whole  SOW ;  kiftup4l  *.::r.|,  \    /.Lofe  'Jj:       r  i  .--./  .,  *  .  '   * 
is  to  the-whofe    liOfif  i^fljoo.     4fO«r:  100a,     *J^rf  fc^VLpfc. 
/.450:  foii.tte  Sua*    ajoQ.  \45^t-c.7jrOi:    M*  44>= -&*s  Lofs. 


&fh  Infuier  fubfuibed    23oor-  470  : :    J50.     10744  =  Cs  Lofs. 

to  his  ftraporrioo  of  the    i  c   ;  

Lofs.  as  appears  by  the  Sum  for  Proof  /.  4c  o 

Opttaftfttt  *m  the  Margin,  .-  - 

< <  Or  if  yon  tWertdlmow  what  the  Lofs  is  per  Cent,  to  make  the 

Average  >  this  is  mfy  <kme  by  ( one  fiftgle  -dire A  Proportion  thus, 

2300.  450  :  moo,  ip^f,  which  is  die  Rateftr  Cm.  to  be  paid,  as 

is    proved  : 

by  multi-    A's  10  Hund.  multipL  by  the  Rate  iprf  gives  A  i9T^4 

plying  the    B's  77  Hund.  by 

100  /.  that    Ct  4f  by  the  tfc 

each  infu-  .  -  : .       -      i 

red  by  the  Race  per  Gem  *s  in  the  Margin. ' 

jgfu/f.4.]  Three  Men  bought  120  Acres  of  Land  for  /.  2400  ;  for 
Which  A.  wns  to  pay  i,  &*  3d,  and  (X  a  4th  of  the  Charge,  and 
were  to  have  the  like  P*opom*ti>of  the*  Land :  how  much  muft  each 
pay,  and  hAve  of  tfee  Land*  aoeofdiog  te  the  true  Intent  end  Mean- 
ing of  their  Contract  ?  For  to  think  that  f>  f,  and  i>  will  malte 
frot  one,  is  abAtfd,  becaufe  a  3d  » mote  than  a  4th,  and  f  attd  >- 
aiakea  1-    The  Anfwer  is  ftmnd  at  follows, 

f  of  Acres  120  is  tfoj  and  of  /.  2400  s=  120a 

f  is...:. .40;  taid... ... ...  /.  800 

^  is. .........  $6;  and  ....... ../.  600    • 

Acres  230  Stuns  /.  affoo 

Too  macb  by    10  and  •  *  •  •    1 100 

Therefore  I  fay,  If  130  abate  io,  and  I  i6oq  muft  abate  /.  200 ; 
what  mu&  each  abate,  to  atifwar  the  intended  Contr4&  I    Thus ; 

Acr.  Acres.  /• 

130.  20  : :  6o.  4tV    and  if  l.t6oo.  200  : :  ttoo.  9*  A  =*  ^I's  Bed* 

130.  10  ; :  40.  3-rj- 1.2600.  200  : :    800.  tfi74=?  #s 

130.  10  i :  30.  lA ,  latfoa  20O  i :    6<X>>  46 r% crif  Cs 

Ac*e$  id  .   s^js  Xia*  ■  ■  1  ■  ■  •      • 

J6© 


ill  JM«t>M>* 

So  that  the  Dpdu&ons  of  the  refoeftive  Acres  AftjLP'  . 
made*(3  fer  the  Rules  in  Subftrikion  of fr&wfy  f 
apparcht  Shares,  above, 

Tk#  A      C*.  muft  hate  AcieS  $5-^-,'  and  pay  /.  1107^  f ' 

JwJriT  «S  A  muft  kve  Acres  jtfff,  and  pay  I  .738 ' » 


Acres  120         Sum* /,  2400  Proo£ 


\ 


Or  the  Analogys  (or  Proportions)  above,  tiay  be  done  from  the 
Parts  each  is  to  have, '  by  reducing  the  Fractions  f  ,  7,  aod  4> .  into 
a  common  Denominator ;  as.TT>Tr>  and  A:  For. 

As  the  Sum  of  the  Numerators  13,  is  to  10,  and  to  200 ; 
So  is  each  Numerator  6>  4,  and  3,  to  the  Propdrtion  that  each  is 
to  dedud. 

.    Acres.  ./■"-.. 

Thus  as  13.  10  : ;  5.  4r'r    And  as  13.200 : ;  6.  flirr- 
13.  10  : :  4;  3-rr    And  as  13.  200 ": :  4*  di-rjv 
13.  10  : :  3/2-rT    And  as  13.  200  1 :  3.  4^tt- 

#7**  7W  tV  confident  m  Partnerfbip,  V&i  muft  multiply -the 
Money  in  Stock  by  the  Time  .it  oonopued  thtttai,  and  woric  with 
the  Produfts  as  by  the  Rules  above,  *nd*4s<ja  *beJi*aij|pie  £*- 
lowing.  .  ;  s  .  >  ^  I 

Queft.l^]  A.mA  B*  trade  inP^rtner^p^for  oaeYear.  ^.-put 
into  Stock  /.  100,  and  at  4  Months  cadl*»withdrtw  /.  4%  aa4  «* 
9  Months  end  put  in/.  170,  A  put  in  at  firft  /.  j[jo,.aDd  at  7 
Months  end  L200  more,  andat  the  end  of  10  'Months  he  takes  out 
I.160 1  they  gain  700,  what  muft.  each  have 'of  it  ? 

A's  /.200 ;  4  Months  is  800  )  <%^'  *  ^i  r " 


/.itfo 

/.330 

B'sAijo 
190 


i 


is  800  ), 
=  8ooV 

•=990  3 


Month$=MoN     Produas 


I  Months  =.38oi     ft»**s»5---=- 


Sum  Tbtal  =  50170 

Then  $070.  700  :  s  2590.  357!-^  =  ^'s  Profit. 

5070.  700  : :  2480,  342444  IPs.    Sum  /.700  =  the  Proof! 

Qutft.  <$.]  A  Ship's  Company  take  a  Prize  worth  tfboo  I    Ncrjr 

the  Captor  having  on  board  the  Mowing'  Officer-Mid  ihipmea 

*  and 


$e£tj.       ■  Equation  tf 'Payments.  nj 

and  Sailors,  who  are  each  to  participate  of  the  Prize-Money  ac- 
cording to  his  Pay  and  Time  entred  on  board ;  which  was  thus. 

8  Officers  entred  on  board  10  Mon.  at  jo  s.  perMo.*)    What  muft 

10  Midfliipmen  . . . p  Mon.  at  3  j  s.  per  Mo.S*each  have  of 

150  Sailors 8  Mon.  at  25  s.  per  Mo.  J  the  Prize  ? 

Mon. 
8  multip.  by  10,  and  that  Prod,  by  1 2  :  10,  produceth  /.200  : — 
10  mult,  by  9,  and  that ....  by  1  :  15,  gives  ....  i$7  :  10 
150  ....  by  8,  and  that ....  by  x  :  5,  is 1500  : — 

Sum  ...  1857:  10:—- 
ThenlAty, 

a      o-j.^  j^^.t*  7  To  be  divided  equally 

A*  i8J7f.  <*>oo  : :  20*       I  646rrVr  |  among  the  Oncers. 

18577.  tfooo  : :  157: 10.    5o8j4tt,  Among  the  Midfliipm. 
i857f .  6000  : :  1500.      /fi^j^rr^  Among  the  Sailors, 

Sum  for  Proof =  /.  dooo 


S  e  c  T.  VII.    Equation  of  Payments. 

BY,  this  Rule  or  Part  of  the  Application  of  Arithmetic,  Men  dis- 
cover, when  feveral  Payments  are  due  at  different  Times,  how 
to  fix  upon  one  certain  Time  when  the  whole  may  be  paid  at  once, 
without  Lofs  to  the  Debtor  or  Creditor. 
The  General  and  True  Rule  iV, 
As  the  Total  of  the-Sums  payable :  is  to  a  Unit  (or  1  Month)' 
So  is  the  Sum  of  the  Products  made  of  each  Sum  in  its.refpedive 

Time, 
To  the  true  Time  when  the  whole  ought  to  be  paid. 
There  is  a  certain  Gentleman,  who  makes  fome  figure  in  thefe 
kind  of  Sciences,  and  he  denies  'the  Truth  of  this  Rule ;  which  I 
fliall  prove  under  my  fecond  Queftion  to  be  juft,  notwithftanding 
his  Pretence  of  its  being  erroneous. 

Queft.  1.  A.  is  indebted  to  B.  /.ioo,  to  be  paid  at  the  end  of  three 
Months,  aifo  /.200  to  be  paid  at  the  end  of  4  Months,'  and  A3  00  to 
be  paid  at  the  end  of  5  Months :  Now  to  prevent  the  trouble  of 
many  Meetings,  they  agree  to  have  but  one  Payment  of  the  three 
Sums  at  one  time ;  the  Queftion  is,  when  that  muft  be,  without  lofs 
to  either -A  or  B. 

Q^  According 


^ 


200  ....... .   by  4.  •  •  • 800 >  .    ^,  ,«>»-,.„._ 


oo 


300  ....... .  by  5 *  J°2>„ 


j    »*  «      1 


/.  '600  Sam.  /.      Afotr.     A       ^?> 

Then  I  fay,   6oo.,    1.  ::'#2(*oa    4^ 
\  The  Time  ifcught  is  ^f  Months;  at  the  end  6f  which;  time^  if 
the  /.'  666  be  paiaThrithcr  Tarty  wjll  fuftaih  LoCsx  &$  t /ball r  pr^ve 
by  and  by. 
-Quejl.  2.]  -4.  oweth  i?.  5  Sums  of  Money  to  be  paid  at  5  Pay- 
ments, i>/£. 
/.  100  re^dy  Money ,    *  '^At  what  time  muft 

'  260  at  the  end  oF  f  a  Mmt^ofj^  of  aJSTja^  tfc  wh^le  JttJpaid 
300  at  ^Month's  end/  '  '  *  ^  without  Lofs  to 

406  at  3  Months  end,  v  A.siTBi 

5  00  at  5  'Months  end,  _/A>nfw.  3-^-  Months. 

/.  100  ready  Money. 
200  multiplied  by  7  a  Month  =  L  100 
300  by  1  Month  =    300 

400  by  3  Months : : ; — ==.  1200, 

506  by  6  Months  ■    ■       =  .3000 

1  y  90  =  Spin*  4^99 

Theft, as  ,1500. 1 : :  4600.  3rr  =  the  Anfwer.         • 

Now  that  this  is  the  true  equated  Tirojr,  wiU  appear  thus :  For 
if  the  Iflteteft  of,  the  refpeftive  S&m$  for  their  Times  be  equal  to 
that  of  the,  whole  for  tb^eqwed  Time*  I  think  the  Trurfi  of  the 
Anfwer  can't  be  deny *d. 

Now  you'll  fipd  1 100  r^ady  Money  Intereft  to  be  £   o :    0:0 
ipereftof  1 200  for  f  a  Mpftth,at;  y  per  CentA  is:  — :    &.:  4 

390  foff,i  Mpntfi  is  —————     1  •    5 .:  — > 
490  for  3  Months  is       ■     ■  ■  5  :  —  :  — • 

5  00  for  6  Mon.  (all  at  $  per  Cent,)  is  12  :  10  :  — * 

the  Sum  =:  i£  ;    3*4f 

I  Jfc»/U«  That  the  Intereil  of  L  1 5  09  for  3  T"T  Months  is  the  very  fame.  Snm. 
t*4t  </*zwBuc  no  wonder  he  denies  it,  who  denies  the  common  W«p  of  corn?. 
paforfm*t%+  patios 


WkPft-         £quam%ofl><yrnents.  }ii$ 

rp«iCfaig1Y^^terIf«^ft/  tifo'  idwayi^^aiCd  by  his  Betters  i  atil  he 
ipay  as  well  pretend  that  it  ought  to  be  computed  by  way  of  Com- 
pound Intereft  for  every  id  in  the  Tear,  as  obje&  what  he  has  ad- 
vanced1 againff  flie^general  Ways  arid  Rules  given  by  every  body  but 
himfelf,  for  working  Queftions^both  iij  Intereft  and  Equation  or  Pay- 

"  merits,"  which"  I  fiaVe' in  the  laflf  Example  fufficiently  proved  to  agree, 
tho  I  never  did  feethc-Truth  of  Equation  proved  this  way  Betose  > 

'which  Fhope  wllbeaSatYsladidn  to  the  Ingenious,  as  will  alfo  the 

"TSoveky  of  the  latt  Queftion/  &c . 

And  as  a  farther  Proof  to  ihew  the*  Agreement  of  other  Rules 
to  the  firft,  j(or  common  one  above)  and  that  it  is  univerfally  true 
for  any  Sum  >  I  will  find  the  equated  Time  under  the  firft  Qae- 
ftibn,  vfrithotit^talring  notice  of  the  Sums  of  Money,  only  tfie  Parts 
of  any  Sum/  and  of  the  Time  when  payable.    As, 

Parts' of        4  Payable  at        Ptodu&s  of         Being 
any  Sum.  thefeMon.  thefetwo.  Months. 

iat 3     4-    f  > 

iat H    • "±    rj-  XTHtfe 3v4dd. 

fat 5    "4    ....'..  *i  J 


.*  *.» • 


%Shm  ^Bu^'ecitikted'TPinie^bdve  ='4^tiefore. 

-And  thus  might  the  Equation  of  Time  be  reduced  into  Tables. 

/.     'Mqh.    I. 

-Quefl. }-]  I,  Tent  Tny  Friend  If  $oo.    5.    7jo 

/.  yoo   for  5  Months ;  for  whpt  $ 

time  rmift  he  lend  me  1*7$ o,  to  "■           . .. ,   .  .      t 

recompence  my  Kindnefstohim ?  .75) 2500  (if Months  for  An- 

This  is  done  as  ih  the  Margin.  .  :  I                            fwen 

And  for  PMbf  of  this,  25" 

*  Intereft  at  57/*rCfer.  of  /.  Joo  :  y-Mbnthsfis/.  10  *  8  -*  4 

of /.750  :  37 Months  /.  10  *  8  •*  4 

Sect.VIIL    SMer. 

•  .  z  ¥ 

*  t  *  *  > 

^WXJ&tir.  *r  TMm&£ion*)s  q  Rule  ^am6h£  Tfaders,  "whereby  they 
fj  do,  by  "cbhfidenhg  the  Prite  of  their  Goods, *  whether  as  for 
ready:  Money  or  advanced  in  Baiter,  fo  proportion  the  Rates  and 
Quantities,  as  to^'ow  How  much  of  one  .Specie  niay  be  exchanged 
for Tany  quantity  6f 'another Jkfnd  of  Commodity.  "And  all  this  k 

O  %  difco^ 


Xl6  Bmtek  Chap.* 

difcovewd  by  that  Goldtti  Rule  of^Singie  'Dfrferibgofrioayati 
appears  by  the  following  Examples;  ~  -  i:  -  >•  *iJ:..*->i  r-i  I  u  nao 
£w/F.  i.]  A.  hath  175a  Ells  of  Linnen  at  2  j.  9  il/*r  Ell ,%  HLJa* 
Cheefe  at  3  vs.  per  C  How  moth  Checfe  mult  A  give  j£fqr:  <fus 
Linnen  ?     See  the  Operation.  x  .  ■  •;*' 

;   In  this  Cafe  it  will  be  neceffary  to  know  the  Value  of.  ift  Linnen 
only  in  Shillings  ihus.  '    -  .  *'  '     .    -r:  .     * f. 

i .  .  .  .  r  idly,  Then  fiiyy  If  3*  A  bdy  x:C  of 

-r  xft>      ^^Mult.      "C*1^^  what  w^  48][8^  toy,*  : 

2 J  £wer,  I55tt- 

■» -  s.  CCbeefe.     r. 

3504  at  2  j.  31.      1    :;    4818,^0. 

•Jth«=  87dat5i.  gO-lM0xjJ*£ 

fthari2=  438ac3i.  17*.     ^? 

a*  •  ■•         ■  •        mi  .in  1  So  that  B.  muft  give  A.     ■■  ■ 

Shill,  =  4818  Sum.  i5Jtt  c\  rf   Cheefe    -  US 

for  his  Linnen.  

jgu^.  2.].  A.  has  52  Dozen  of  Hats  (or  624)  which  he  vaftiei  at 
is.  6 d.  ready  Money,  but  in  Barter  expe&s  is.  9  d.  per  Hat*  jB.  has 
Cotton  at  10  d.  per  Pound  ready  Money.  How  much  Cotton  muljt 
he  give  for  the  Hats,  at  a  Price  advanced  in  Barter,  proportionably 
to  A's  Advance  in  Barter  ? 

ift  fay,  If  Ah  is.6<L  advance  3  d,  what  does  B's  10 d.  advance? 
d.    (k     d.    I 

30.  3  :*  10,  1  r=  B's  Advance  on  a  PoCmd  of  Cotton  j  fo  it 
is  nd.  per  Pound  in  Baiter; 
2dly,,The  Value  t>f  £24  Hats  at  2.J.  9^  is  d.  20592. 

JL   fcCtoro.    d.      ft>Cott. 
3<lly  lav,  If  ti.    1  y.    20592.     1872  for  Anfwer- 
And  for  Pnoof  of  this,.    624  Mats  at  1 1.  9^.  eafch  is    #85  r.  16  :  — 

And  fo  is  1872  ibof  Cotton  at  nd.perft  £8;  :  16  :  — 

fi?'A  3 .]  Two  Merchants  have  various  kinds  of  Goods  to  bar- 
ter :.  A.  has  Indian  Silk  73 $  Yards  at  8  /.  <J 4  but  in  Barter  wiH 

have  10  s. 
Canes.532  at  3 «.  but  will  in  Barter  have  3  s.  4  <fc 
Muffin  ij5  Pieces  at  /.  4,  but  will  iiave  in  Barter  4!  10  s. 
S.  has  Scarlet  Cloth  at  7.  1  per  Yafrd,  } 

Glaft  Manufa&ure  at  /.  o  :  1  :  8  /er  Pound,  >Ready  Monty  ^ 
fact  nt— — r.  *  -4^r  Pound,>  ..     -  f 

How: 


.4    *■♦ 


Hbvr  man^*xkc£iDoth^iftO<l  Poands  *f  *ach  Iriadvof  Gfefs, ^ctf 
each  a  like  Number)  muit  iJ.give^.  advancing  his  Gtods-  proporr 
tionably  alfib  at  Barter  ?.     To  aofwer  this  Quefti^n, 
-    iftx  See  what  A's .Goods  arocunt  to  at  his  bartering  Price  thus  O 
735  Ifards  at  10  j.  each,  is  /.  367  •  10 : .-—  )  .; 

532  Caoes  at  3 /.  4^. ....  /.  88  :  13  ;  4   >Sum  7.52$  :  3  :4 
Muflin  16  Pieces  at  /.  4  :  16  :  ■*—  /.  72  :  — :  —J 
:  >  2dly,  The  Difference  between  the  Sums  of  A's  ready  Money  and 
bartering  Price,  is  11s.  10  </.    therefore  what  B.  mufi  advance  in 
proportion  is  thus  : 

As  the  Sum  of  the  Ready-Money  Rate  of  one  of  each  of  A's 

Goods,  /.  4  :  1 1  :  6 
Is  to  n  s.  10 d.  the  Sum  advanced  upon  one  of  each  in  Barter  f 
So  is  B's  /.  1  :  4  :  —  the  Sum  of  one  of  each  of  his  Goods,    - 
To  3  j.  1  ^.-rVVr  B's  Advance  in  Barter ;  which  muft  therefore 

be  27 1.  1  d.  7 V>t  f°r  {hc  Price  of  1  of  each  of  his  Goods. 
3<dly  fay,  If  27/.  id.  -7V7V  buy  1  of  each  of  B's  Commodity*, 
what  will  /.  5  28  :  3  14,  the  Value  of  A's  Goods,  buy  of  each  of  B  ? 
;   It  will  Hand  thus  1 

I.     j.  I.     s.    d. 

*7  •  1  tVjV-     1  : :  528  :  3  :  4,     j8p Jff& 
So  that  the  Price  of  ^'s  Goods  will  buy  38p}f$4;  Yards  of  B's 
Cloth,  and  as  many  Pounds  of  each  fort  of  his  Glafe. 

And  for  Proof  of  this  you'll  find,  that  38pfff£?  at  27  /.  iTVVV<£- 
each,  (being  a  Set  of  jB  s  Goods,  or  1  of.  each)  will  amount  to 
L  528  ;  3  : 4,  the  Value  of.  A's  Goods,  according  to  his  advanced. 
Price  in  Barter. 

Or  you  may  find  the  Price  in  Barter  that  B.  ought  to  rate  each 
fort  of  his  Goods:  for,,  B' s  [Advance  in  BarteK 

I.    $.    d.      /.     <£         s.         1.      d. 
As  A's  4 :  11  :.<?.     11:10::  20.  to   2  :  7t4^t  on  Clothn 
4:11:6-     11  :  10  : :  1 :8.  to — : a-r^A-  on  Qlafi.. 
4:11:6.     1 1  :  10  : :  2 14*  to—:  3-iVyV  on  ditto.. 
And  by  thefe  particular  Prices  of  B's  Goods,  you  may  not  only, 
prove  the  Truth  of  the  foregoing  Operation,  hy  feeing  what 

38*ffW;  will  Cx*  :  7-i4rr  t"  Yard  of  Cloth,}!  Whofe  3.  ProduSs 
;   amqnnt   to<   * :  k>t^^  f  &  tt  of  Glafe*    >added  together,  will 
at  £  2  :  7-nr84T  f*r  fc  ditto  fine,    >*nake  /.  518  :  3  :  4.  . 

But  if  you  were  not  to  deliver  aa  equal  Numbe*  of  ea«h,,  but  ac- 
cording to  any  Proportion,  yon.  may  now  eafily  do  the  fame*.  • 
**'     '  And, 


Tu8  ExbMgt. 

Arid  thus  I  haW  mf erf  the  Reader  a  Arther  Aceotontlof *t»e  JBlfe- 
falhefc  and  fittest  ofthis  Rule  of  Barker;  circ.  than  has  beea  ddne?fe$ 

eeable  to  the  other  ftutfr  bf 
not  btir^illbc  gnrttluily* 
cepted  by  the  Ingenuous  Header. 

S-ffcT.  tX.    Exchange, 

AS  the  former  or  ia'ft  Sedfon  exhibit*  Rules  for  the 
of  one  Commodity  for  another ;  fo  this  (hews  'hflw   to 
Change' Money  for  ^Money,  or,  in  the  Way  of  Negotiation,  Money 
for  Bills,  &c.    And  therefore  this  is  the  pt6(ter  place  Where'  Rule; 
for  Exchange  ofcght  to  be  inferted,  as  being  Another  kif-4  of  Barter. 
I  fliall  not  here  trduble  the  Reader  with  an  Xihneceflary  and  un- 
certain Account  of"  the  Value  of  foreign  Coin  of  all  Countrys, 
(about  which  moft  dftfer}  becaufe  they" who  have  "Money  to  remits 
piuft.be  governed  by  the  Courfe  of  Exchafige,  atid  it  is  notorious 
that  does  rife  and  fall  'according  as  foreign 'Trade  is  influenced 
by  feveral  Circumflances  relating  to  this  or  that  Country ;  only  I 
fhall  give  the  \Veight  artd  Value  of  the  four  feveral  forts  of  Pieces 
of  E|ht,  becaufe  ttiey  Are  current  in  nioft  places.     H 

KAight.       Thte  Value. 
dw.   gr.  s.  '  d. 

The  Piece  of  8  Pillar — ■— --17  :  12  r4  :  6\ 

Pieteof8  Srbil — -J7  :  12 -4  16 

Pfdce  of  8  "Mexico  ■     <    17  :  12         '  4  :  6  . 
Piece  of  8  Peru —17  :  1 2 4  :  % 

And  for  the  other* denomination  of  foreign^  Cioitf  at  ftkefes'wHch 
have  Exchange  with1 England,  they  are, 

1 /The  Pound  Flefnifh  33  *  4 d.  in  Value  1 : Pbiind  Stirling ;  in 
which  TJenominitioir  Xoiftfiwi  (exchanges  with  Am/krdam,  Rotterdam, 
Amtoerp,  &nd  HdrHbofough.  ! 

•  a.  In  Keces  of  8  flfecfco  tot  Snglljh  Pefice,  Uridon  gxfclfertges  Wth  . 
Madrid,  Cadi*,  Gtwfa,  Leghmt. 

3..  For  Ducats,  (one  being  in  real  Value  4*.  4^  Sterling)  London 
ixdianges'with  Venice.    • 

4.  For  th^  xPrench  Crown  fin  Value  41.  ^<*.  Sterling)  Ltoikn  ex- 
changes' with  JPuri *. 

5.  Foe  the  Min-rea  of  6s.  8  if  Sttrti*g,  X^<w  exchanges  with 
O/orto  in  Spain,  and  Lisbon  in  Portugal 

Bat 


«*  * 


A 


■Bfet  tti*-0«fi^^*^i^  is  fooiet?rats;Wghe?'^Ws?  than  tba 
Itf  t^fttfcre*.  *h> *Vatc  called  ***  Par  tf  Ekch«nge%:  *  '  %  ' ' 
>4i  I/tetf pwtvTtieWlche^NatvrejofEadbangiiig  by  Bill ;  and  *dly4 

The  firlt  I  cannot  do  more  effe&ually  than  by  giving,  the  Form- of - 
a  fWtejgd  fliilj:  apdothut  is'r&us  :  '  "  '      '  '      :       c       i    -  ,  ■  i 

Rotterdam,  Jfrll id.  171&  for  7.1172  :  15  :  ^FlemJJb  at  ^  s.  ^d.  per  Found  StirL 

Af  L#wce  fay  this  my  fir  ft  of  Exchange  unto  Mr,  Edward  Jones,  of  his 
""■  Order  fl^elwHuftdredJfaenty-tw  P?und$  Thirteen  Shillings  and  Four 
Pence  Flenuft  >  Exclangt  at.lfhirty-three  Shillings  and  Four  Pence  per 
Pound  Sterl.  jfo  tJj§  V/Uut  received  of  Aft*  Johfi  Hall,  /*»<*  ^ccc«»r  if  to 

•  lb  Mefliettrj  Andrea  and^em  Tour  Humble  Servant. 

Varelft,fw**rt»*x  ^/London.  Henhan  Vatiderftagen. 

N 

Hence  Vis  plain,  that.  Hall  pays  the  Money  in  Holland,  (and  is 
called  the  Remitter)  to  Vanderftagen  (who  isjthe  Drawer)  drawing 
'hiStK&'bii  the  Parelfts  (his  Correspondents  at  London)  to  pay  thp 
Value  to  "Jones  at  London,  Who  is^rsCorrefpond^nt.'       *  •* 

Aiid  thus  there  are,  you  fee,  four  Perfons  totyerned  in  a  BUI  of  . 
Exchange,  *?*.  the  Remitter,  the  t>raw£r,''he  that  pi#s'.  they'll,* 
•  and  he  to  wHofn  it  is  paid.     Note,  Ufdnce '  is  thi  Tinte  Utixieen  dm  Day 
of one  Month  to  the  fame  Day  cf the  next.  '..«»■.      /-.-/«... 

■77  The  next  thing  is  to  ftifew  how  this  Bill,  &c.  is  converted  into 
Pounds,  &c  Sterling  Money,  which  is  the  principal  thirtg  intended 
by  theitule  of  Exchange  as  'tis  here  pTaped  ;  i.e.  to  flfcw  how  to 
xeduce  otie  Country's  Coin  to  another.  l 

:""•.-*  /.        s.     d. 

Flemi/b  1272  :  13  : 4  A  (horter  Way  tljus : 

20  5  -    '*/ 

*•    &      '.  /.1272  :  13  :  4  Fkm. 

33  *4-       a5453  3  mult. 


it  ia 


Pen. Bern. 400  )  30544a "(7<?3  /.      divide bW)i.M  '■  °° :  ° 


af 


240  refts  /.. 
400)4800(11/, 


i 


\  20  Exchange.  \  Chap*!. 


So  that  in  /.  117*  :  1}  :  4  Flemifb  there  arc  /.  75}  1 12 :  — 

And  thus  Dutch  Money  may  be  reduced  to  EngUfb  at  any 

Pound  Sterling ;  but  in  the  above,  of  3  3  /.  4  J.  Flemifb  per  Pound,  the 

Work  is  performed  much  fhorter,  as  above  'toward  the  right-hand 

Margin/ 

8.  And  if  a  Bill  is  drawn  from  Lisbon  of  Miil-rea's  143  a  attfjf.  10  JL| 
Sterling  per  MilHrar  >  how  much  Englifb  Money  is  that  Bill  ? 

Mtfl-rea.    s.    d.     Mill-reat.     - 

1.  6:  10^- '.:143a  1432  at  5  x.   iod.\ 


—  ATI 

—  11  : 

:    6 
18: 

8? 
8> 

5  =  j: 

14: 

73 

And  1431  multip.  by  j,  and  divided  bj 

Anfwer,  Sterling  =  /.  492  ;  19  :  1 1 

^  p.  Now  fuppofe  the  Dutch  Bill  above  be  endorfed  and  fent  to 
Leghorn,  at  $6  d.  Sterling  per Piece  of  8  ;  and  if  it  be  again  endorfed 
at  Leghorn,  and  remitted  to  Amfterdam,  the  Exchange  at  5*37  Pence 
Fltmifh  per  Piece  of  8  :  how  many  Pieces  of  8  muft  be  paid  for  the 
Bill  at  Leghorn,  and  how  many  Pounds  Flemifb  at  Amfterdam,  accor- 
ding to  this  Courfe  of  Exchange  ? 

ill,  In  /.  753  :  12  in  the  Bill,  there  are  1832^4  Pence  Sterling  ; 
which  divided  by  56,  gives  3272-7  Pieces  of  8. 

2dly,  3  272-?  being  multiplied  by  93 f  Pence  Flemifb  for  each  Piece 
of  8,  or '» * »  %'  by  *  •■?  produceth  * 4 ' 4  • «-?  Pence  F£w#  ,•  and  be- 
ing  divided  by  12,  and  then  by  20,  gives  Pounds  Flernifh  L 127  a:  13  14, 
as  above,  which  proves  the  Truth  of  the  whole  Work. 

10.  But  thefe  Queftions  will  be  fo  eafy  to  thofe  who  have  pro- 
ceeded gradually  to  learn  thus  far,  that  I  need  not  enlarge  much 
farther  on  this  Rule  of  Exchange  ;  what  has  been  obferved  being 
fufficient  to  (hew  how  either  the  Coins,  or  Weights  and  Meafures 
of  one  Country,  are  reduced  to  thofe  of  any  other. 

For  in  3275?  Flemifb  Ells  there  are  19653  Englifb;         3a75f 
for  a  Flemifb  Eli  is  4  of  an  Englifb,  or  ~  rather,  be-  6 

caufe  it  faves  the  Work  of  Divifion.  ■ 

1 1.  A  Dutchman  fells  293  80  Flemifb  Ells  of  Holland  196530 
Duck  to  an  Englifbman,  a  Spaniard,  an  Italian,  and  1 

a  Portuguefe,  who  are  to  have  each  a  like  quantity  in  their  own 
Country  Meafure  ;  how  much  muft  each  have  therein  ? 

The 


4.  .  .  i76z&JEU$  <Mpi<ted  by  4,  gives  44*7  Etts  fifc^flacb^aiui* 

? .  44°7 IS f°*  f he  Jfrftpu-    ■  ■       ■■  4407  Eli* 

4407  lor  the  Spaniard  at  ^  Canes  £*r  Ell  EngUjb  3084-^-  Ones; 

*   44°7,  fa?  the  /**&*  **  2  Braces  /^  £11  E*g1$>  8814  Braces, 

1  4407  for  th?  Pw^ifj^  %t  1  Vare  per  EU  is-  *  4407  Vases.. 


This  may  be  proved  feveral  ways,  which  I  leave  to  the  Reader's 

Judgment. 

S  e  c  T.  X,    Alligation. 

A  LLlOATION  may  be  called  The  Rule  of  AP***r*,  or  tf 

Jlx  compounding  Ingredients ;  becaufe  it  teaches  how  to  mix  feveral 
Species  of  Simples  according  to  any  Intent  or  Defign  propofed  It 
hreither  Medial  or  Alternate. 

Alligation  Medial  (hews  what  the  mean  Price  of  a  Pound,  Ounce; 
<5rc.  is  worth,-  when  feveral  Quantitys  of  feveral  Values  are  mix'd 
together,  &c.  as  per  the  Cafes  following. 

Alligation  Alternate  fhews  how  much  of  various  kinds  of  Simples 
may  be  taken  to  make-  up  any  afligned  Quantity  of  a  Compound, 
which  (hall  be  Worth  a  Price  propofed. 

Of  Medial  Alligation. 

Cafe  1 J  A  Goldfmith  hath  Gold  i2§  at  4  A  f  erf  j  8  J  at  4  4: 5  ; 
3f  at  1.4:6:  8;  and  9  J   at  /.4:i3.*4/w  Ounce  :  what  is  an 
Ounce  worth,  fuppcfe  tbefe  be  all  melted  down  together  ?    An* 
fwer,  /-4  :  7  :  57. 

Rule.]  Multiply  each  Quantity  given  by  the  Price ;  then  by  direft 
Proportion, 

As  the  Sum  of  the  Quantities  given 
:m.  Is  to  die  Sum  of  thelaid  Produ&s  ; 
"  So  i^Goe.  Ounce  of  the  Mixture  , 

*  To  its  Value.     See  the  Work  foUwxng. 
Ounces  Gold.  The  Price  of  if. 

1 2 multiplied  by  /.  4  :—  j:hc  Prpduft  is  7.48. 
8  .  -•:••' *■•  by  4 :  j  produceth  ■  ,a  34* 
3  '. . . .' . . . . ."  by"  4 :  6 :  8  produceth  13 


a  •  •  •■* 


r 


jV,»J 


'C 


>**< 


y «.  .>  . ... . .,  by  4 : 1}  1  4  produceth— —42. 


3a  Sum.  •  157  Sum. 

R  Thea 


Ill  ftUti^Jftfe 

I  /•      f  r. 

•■  Theft  fa#  jr.  *37  •  *  *•  +rr>  «  **  >  4?  s*f:  7^ 
And  by  the  fame  Rule  the  Value  of  any  other  Quantity  of  that 
Compfcfitiow  » found* :  as  ftippcfir^  ftrrte  toft  Exampttfis  JHfrth 

*H?,  for*        f-    '        5-    * 

Gx/e  2-3  Tb  increafe  or  dimmifh  a  Compound  proportionally,  by 
fewwiag  the  fevewLQwncuys  of  th*  Simples  i*  tta  C^mgoTuion: 
Rule.  As  the  Sum  oF  the  particular  Quantitys  of  the  Compound 
given 
Is  to  the  wholft  Quantity  propo£ed  to  be  augmented  or 

ieflened : 
So  ia  each  particular Quantity  in  thegivepConrMund 
To  the  du*  Progottiaa  requjjsd  o£  th^Specie^FinencI^^c. 
Example-  X  wonldr  augment  the.  Cppipound  in  the.  laft  Care  fo 
48^,  that  is,  I  would  add  16  to  the  32.;  haw  much  mufkl  take.a£ 
each  fimple  logtedieot  ?    See  the  Operation. 

**  Atfmr.. 

8         Theaa*3,2t  16  : :  i&.  §  tf 
J  3,2*  *6  : :     &      4* 

.   $  J*  16  &:     3*    '    «£ 

3frr  itfr :,:,    f,      4^ 

Sum=32  — 

Sum  =  16  Proof  to  add. 

S<t  that  I  muft  have  r«  ^  off.>f  m  f. 

I*|  of/24:  y  :  — 
4^oP  J.  ^:tf:8,  and 
I3f  of  £4:  r3  :.4- 


•*■* 


48  Sum  for  Proofr  in  the  whole* 

Cafe  3.]  Having  tfie  Simple*  of'  any  Compound'  given,  to  find 
how  much  of  each  kind  of  Ample*  Ingredient  is  in  any  part  of  that 
Compofition. 

Auk.  As  the  Total  of  the  Compofition 

feto  the  Quantity  of  any  Simple  in  that  Compofition  : 
Sbis  the  Total  Quantity  propofed  to  be  proportiooablf 
compounded; 

T*  the  Qttantity  e£  each -Simple  tor  be  ia  that  pwpofed 
Quantity. 


Example.  I  would  know  how  AafweK 

much  of  each  Ingredient  (or    32.  12  ::  12.  J  4^  of  J.  4  jp*r  f  * 
f  rice  of  (Gold  mention^  in    32.  12  :      8.     3    of  4*  5  :  «•-  . 
the  firft  Cafe)  4s -in  a  Pound    32.  12  : :     3.      *iof  4  :tf  :  t  -  . 
or  12  $  rf  the  3  v being  the  .  33*.  aa  *:     9*  !   £rtf  4:15^4 
Compound   given  ?^  See  the  "   »  "« 

Operation^  the  Margin.  §  it  Smpppoof. 

G?/e  4.]  The  Total  of  Che 
Compound  of  two  Simples,  with  the  Total  Value  tff  thbtCoflf** 
fition,  and  the  Value  of  a  Umt  -of  each  Simple  feting  given;  »  fiod 
the  Onanrity  of  each  fimple  Ingredient  in  the  Cctfnpofitkta.    r      ; 

Rule.   Multi-  •' 

ply    the  Total  Gold  <at  £  4  ^ar  f . 

Quantity  of  the  Ditto  at  /.  4 :  $ 

Compofition  ,       Total  of  *heV__x        >r»  -.  1  rr  1  *     / 1> 
(hereto)  by  Che       Compotltion j*=  ZQ%>       Total  V^  l  ** 
leffer  Price    of  .4  8* 

the  Unit  (here  — —  —** 

4)  then  deduct  80  7.^)    *>$ 

the  ftx>du&  from 

•the  Total  Value  of.  the  Compofition  (here  82)  and  diride*he  ita* 
mainer  by  the  Difference  mVaitae  of  a  Unit  of  the  two  Simples 
given  (as  here  ys.  orir  of -a  Poind)  and  the  Quotient  Is  th*  Quan* 
tity  of  the  higfter-prized  Simple  (We  8)  whofe  Complement  to  i* 
is  12:  fb'that  theAnfwer  is  i2f  of  /.  4  per  Ounoe,  and  $  §  of 
/.  4  :  5  /*r  Ounce.  This  *Quk>«  I  di&over  d  by  Algebra,  as  ap- 
pears in  the  Solution  of  Queftions  by  variotis  Pofitions. 

Cafe  5  J  To  findthe Quantities  of  each  fimple  Ingredient  (idben 
thole  Simples  are  "more  than -2  in  Number)  contained  in  a  Compor 
lition,  by  having  the  Totals  of  the  Quantity  oompotmded,  and  of 
the  Value ;'  aud&lfo  the  Value  of  a  Unit  of  each  fimple  Ingredient 
given,  as 
*      "  %  of  Gold  at  /.  4  per  $  = 

"  "   -\  §    ditto  at    l.^-z  nrr:  ; 

;      5    ditto  at    /.4f         sk     .    : 
3f  ditto  at   /.4I        1= 


«M> 


Total  of  the  Compofition  ==  3  2  J .    Total  Value  /.  1  $  7. 

• 
<*&/*.  To  thefe  kind  of  Queftions,  as  in  thdfe  of  Alligation  Al- 
ternate, varkms'Airfwers  may  "be  given,  «d  yet  AU««fc    You  may 

R  a  beft 


I24 

beft  do  them  by  2  at  a 
time,  as  in  the  U& 
Qtfe.  I  fuppofe  the  a 
firft  15  of  tho  total 
fyiitnrc,  ami  <$j  of  the 
total  Value,  and  ft*  I 
rind  3  at  1 4,  and  re  at 
4&  THkn  the  reft  of 
tbe total.  Compound  is 
17,  and  of  the  Value 
74;  which,  according 
to  the  2  latter  Prices^ 
gives  16  at  4  f ,  and  1 

at  4t*  .  ..* 

But  n$tey  That  you 

muff  fo  d  ifcreetly  divide 

the*0tal  Quantity,  and 

value  that   when    the 

Pi*dp&  of  the  tft  itt  * 

of  the  2  Prices  is  taken 

from  the  latter,  the  Re- 


AHigattor^ 


Chap.i. 


ift  2=15     andrrrrfj 


Produ£=<6 


leis« . .  60  dein<&. 


>- 


»   ■  — 


•y  ?(iitt4t. 


"■*- 


2dly  1 5 

ProduS  ae  6j  > 

thd  2d  2=17 

4T 


-^^ 


and  74 

7jf  ded«i&. 


Produft  t=  73i  I       i) 


t(« 


laftly 17 

797 


74  deduct 
79J, 


inainer  mav.net  befo  moth  as.  (when  divided  by  the  Difference  of 
the  PrieesJ  will  give  a  Quotient  fo  great  as  that  part  of  the  total 
Quantity  of  the  Ingredient  which  you  fix'd  upon,  or  fuppo&d*  See 
the  Operation  above. 

IL  Jttsgatkn  Alternate. 


QuefL  1.  A  Farmer  hath  4  forts  of  Wheat,  viz.  j  /.  6  s.  7  j.  aad 
7  /.  6  tLper  Bufhel ;  and  he  ia  minded  to  mix  fo  much  of  each  fort* 
as  will  make  64  Bulhds  worth  6  s.  6  d.  per  Bufhd :  how  much  o£ 
each  fort  muft  he  take  ?  -  , 


Prices.  Differences. 


The  mean  Price  6 2 6 


5 

6 

7 

7A 


s. 
1 

o 


4. 
o 
6 


o:  6 

1  16 


the  1ft 


Having  placed  the 
Prices  as  you  foe* 
and  the  mean  Price  * 
take  the  Difference 
between  the  mean 
Price  6  s.  6  d.  and 
5  x.   (the  ill  Price) 

which   is    j.j.   6  I  3:$  =  Sum. 

this    you  muft  put 

4owu  On  the  lit  Way)  againft  js.  6 1  (becaufe  bigger  than  the 

mean 


•  ".#  * 


*•* 


A  Second  Wag. 


Sr    dt     '  &> 

& :  d 

7 


x. 
6 


Sum  =35- j  :  5 


,  .  J.,   k    J.    • 


J: 
6 


eyed. 


mean  Price. ) 
Then  go  on, 
and  put  the 
Difference,  be- 
tween 6  s.  6  d. 
the  mean  Price, 
and  6  s.  (the  id 
Price)  which  is 
6  d.  againft  the 
Price  (7  s.)  be- 
canfe  -  bigger, 
than  the  mean 
Price.  Thenput 

the  Difference  between  6  s.  6  d.  and .7  *. 
becaufe  that  is  lefs  than  the  mean  Price.  mm 

tweehtf  1.  tfi  (uid  7*.:6d.  is  1  /.  which  put  againft  7,  the  firft 
Price- .  And  thus  having  put  the  Differences  between  the  mean  Price 
and  thofe  lefs  than  it  againft  the  Prices  bigger  than  the  mean  Price ; 
and  the  Differences  between  the  mean  Price  and  thofe  greater  than 
it,  right  againft  thofe  that  are  leffer  alternately  j 
.  adly,  Sum  up  the  Differences,  which  you  fee  is  3 s.  6d 
idly,  Say  by  the  fingle  Rule  of  Proportion  Direft* 


&mrTo«l«?7  :« 


(the  3d  Price)  againft  6  s. 
Laftly,  the  Difference  be- 


1%*  Sum  of 
the  Diffe- 
rences. 

.  **    <*. 
A*  3  :& 

3  : 6 . 
3  16—' 
3  :6+ 


Bufiels  the 
whoIeAEx- 
~ture. 

df  : : 
64.  : : 
64::    t 

$4  5: 


ferences* 


12. 

18. 


Bufbels  required. 


x%±4  of  that  of  is.ferButhd. 

9/T  of  that  of  tf  s.  fer  Buflbel. 

$-&  of  that  of  7  s.per  Bufhel. 
27^1  of  chat  of  js.6i.  ferBuOu 


*  *  * 

Sum  (or  Proof)  64  being  the  whole  Mixture. 

The  Proportions  by  the  fecond  Way  of  placing  the  difference* 

ace  thus  1  s»   d»  d. , 

3  :  tf .  64  : 1    6.    9Jr  Bufhds of  5  s.per  BufheL 

.     .3:6.  64::  12.  i8J4Buflie!sof6i. 

3:6.  64  r:  r£  27**  Buftiels  <tf  7  s. 

>         316.  6^zx    6.    p^rBufhelsof  75.  6<L 


64  Sum  for  ProoE 


And 


%i6  *AS%4ito> 


And  clxe  PmpBHtuiwty  die  ttritd  -Way  rif  T*tciqg  tbe  Pigercocci 

urc  ftUl  various.    Thos, 

tS.  ij-fj  Bufltels  at ;  4  /* 
18.  i  ?tt  Bufhels  *t  6 ', 
24.  i^tt  Burtiels  at  7  t 
24.  i8|£Buflie1sat  71;  6* 


As  7  or  84.  64 
84.  64 

«4.  64 


*  *.    '  — 


64  Sam  as  before. 


.• 


fn  the  id  Way  you  fee  (that  the  Difference  betwwp  the 
Pxkeaod  5  /.  i6<plalaad  .againft  the Price  7  x.  -anduJx  againft  7  x.  6jL 
7  5.  againft  *  ;.  and  between  the  6  s.  6 J.  and  1  s.  6  <L  -aganft  tf  *. 
And  in  the  3  d  Variety, 

x.  1.      j.   JL 

s.   i     rj     5  r7*7^ 

The  Difference?'       .  ~   35    Cjs  placed  agamft ^7  fc  7.:  $ 
between—  J°  : *  *  07    C     the  Prices-*0$  *. tf 

So  that  the  Diflferpa^  t^tween  fhe  ^nean  Priee  and  diofe  left  than 
it  are  placed  agaSnft  all  thofe  greater  than  it  5  and  the  Difference 
between  the  mean  Price  and  thofe  greater  are  placed  againft  all  thofe 
that  are  lefler  than  it*  Then  the  Sum  of  the  Differences  in  each 
line  are  added  together  in  the  Column  next  the  right  hand**  «s  6  i. 
and  1  s.  in  the  middle  Column  is  1  s.  #  d.  in  the  third  Column ;  and 
1  *.  4d.  Had  64*  is  %  &  ■  So  the  Sum  $  that  third  Column  4s  js.  and 
thm  4*rife|fi  the  Numbers  ip  proportion,  in  the  third  Way  -or  Va- 
riety. ' 

J$WW  yw  ^W,  th#  there  are  three  different  Anfweri  to  one 
Queftion,  and  yet  they^are  all  jrue,  as  fully  giviag  what  is  required 
JP  lb#  fkmni  J  whepce  (a^  well  m  f*pm  Pacing  the  Differences 
in  each)  it  may  juftly  be  called  'Alternate  Alligation.  And  for  a 
tfeww  *«*  i«|ife  ftoof  of  this,  J  ihallfliew  th*t  64,  Buftiels  at  the 
mean  Price  6  s.  6d.  per  Bufiiel,  is  On  the  lift  •  <\r  ffloft  a&ftr*&,  tho 
beftWtyof  the  three  Variety s)  the  fame  Amount  as  eadhofthe 
Quantitys  exhibited  for  Anfwers,  being  caft  up  at  the  Prices  given, 
and  added  together,  mwm  ta    Thus,     N' 

_  ^Bufhels 


*  Tt  /i—i«.W»e.whoIe  to  be  mix'd  at  the  mean  J",  , 


S*%  *#  .-. . . ?.rf*  •  •  i  ..v..:.:. .  .^=  * 


64  Sow af  tfte*9offte     ;  -  Sum^&tr:  itf^Por.Vrftte; 

At  fupta. 

t  £hall  give  one  ot&ef  fitanaple*  wHcre  thare  is  only;  one  (*ic* 
feller  than  the  mean  Krrce  * 

and  this  I  fliali do  accord-  '       *§;^(           ^  ^ 

ihg  to  tBe  fcfethocf  of  the  :                <tr>^  u          *  ^ 

third    Variety    foregping,  ,           .J          5  f  ■jf       ^nT 

that  being  the  5eflL  as  ma-  S*         5-  ^^         Si^' 

kiiig  the  equaMeft  Mixture :  *         *£g  |         c*  .& 

Where    it    i*  required  to  J         q>  5         ||  ^ 

Snow  how  much  o£  a>  5, 9,  *         o*A^        /*•**> 

And  I7}  mutt  be  taken  to  2  *.— — 1, 5, 13,  =  19  * 

make  100  of*  or  worth  4.^  „         4:! — - 

See  the  Opetation  in  tho*   =^theipeanj  5 4l  ±5    1 

Margin!  Rriotfl     I  9"~* — »  =     2 

1*7 *  =     a 

AJ  this ufMt&as  fof9re,  . .  -  ■  ■■  ■■ 

l*«/.i  Stfrttof  dltlie")  . 

7^at»»±="*iy2  '  ''1EB£mB6u  f '.**•* 

8atpr=?    72  Anfwer. 

8  at  i7=ri3tf"  Now  tfji  i<5o  : :  19.  7*  at  2  j. 

•—***-  25.  100::.    2.    8  at  j. 

Sum=  40023  roD^4i  *y.  roorr    2:    8  at  9 

*  *•■  25.  11001**.    2.    8* at  17 


Mf*,  Thatr  tf  the  Pricw gi*enww*e**t fb matiy,  the Mfediod 
istke&nttA 


1 

• 


Sect. 


«£ 


The  Ade^>JVf( 


ffaafMt 


,li  ••;"•  j'i-'.t-  *./ r-%  rot*  t!.::  .'•••«  •  .■«'*> •»■'£  *j* •SfilL;'5^  "t  S*9H 

or  is  ntarce  difficult  to  comprehend  or.pcrfoniijth^n  {0099.  of 
tjje  Rules  preceding  ;  but  it's  properly  called  7V£#fc  *f  jfyfajjif& 
fofitim,  jbpctuXe  by  fuppofing  Numbers  «*  be  the  A9&W9  tfcQpi 
(lions  ^bi/ch.ueaot  really  io>  but  are  feigned  of  &PIM&4  41  p^ 
Cure,  we  do  by  fucji  JqKc-cff  :  jj<ftitious?ones  di&gfct,  th^^w  Nun* 
bers  required.  *  '  , 

An  Example  or  two  will  iUuftrate  this,  and  I  (hall  not  i&fift  far- 
ther, became  the  SoluriotV  of  an  eafyfimple  Equation  ia  Algebra 
anfwers  not  only  any  Queftion  in  this  Rule,  but  alio  ,j£^ej£  at  the 
fame  time  a  Canon  whereby  any  Queftion  of  the  like  find  is  much 
moreeafilyatid^eedilyrefolved.  •  •.  7  .-...  i.:~    ^- 


T»ri> 


.  ^  „      „  Merchants 

if.  paid  a  Sum  not  known,  B.  paid  d 

£  paid  as  much  as  A.  and  JB.  want-'  V  '      t          . 

ing/.ioo;  Whar  did  each  pay  of  the  Op&rimSuppotthr&JF 

Cbft  ?  Co/fiowt  XfimnsA  -?    ' 

•..-:"■               -  *  ■                         ,  -  ;  /I    -.vr  r  V-M''t 

.  I  .  I   1 

ift,  Suppofe-4.  paid : '  2001  iQo 


Then,  according  to  the  Queftion,  B.  paid     3  5 
And  C  paid— *  45  o 

'mm  mtm^^  m 

Sum  1000 
Butjt  fhould  have  been  /.  irfoo,  therefore  the  7 
Etror  is : r-r-  X 


*.  1 


4fo  '. 


ad^  Sugpofe  A.  paid 

Then  it  follows  that  B.  paid- 
•    And  C.  paid,  (according  to  the  Queftion)— -600 

Sum  1300 

Which  is  therefore  ftill  coo  Unle  by ; 

.   Then  multiplying  the  ift  Pofition  by?    . 

the  id  Error,  gives .  J  6ooo° 

And  the  2d  SuppoC  m  the  ift  Error,  gives—"  150006 
j  The  Difference  of  the  ProduS  is=s"p 

Which  divided.by  the  Diffiar.  of  the  Errors  ($00) 
^he  Atnwer  14  that  A.  put  in 


*  »      •  ¥* 


6OO 


T 


Then  Jo.  put  in- 
And  C— • '• 


—  5J0 
~  75P 


Sum  for  Proof  idoo 


»i. 


Here 


*& 


The  Ibde 


ll9 


Here  you  fee,  that  the  Suppo6tk>n$  and  Errors  being  multiplied, 
you  divide  the  Difference  of  the  Produds  by  the  Difference  of  the 
Errors,  which  you  muft  always  do  when  the  Errors  are  both  Sur- 
plufages,  or  both  Deficiency*  of  the  fuppofed  Numbers. 

But  if  the  one  Error  is  oaufed  by  fuppofing  too  much,  the  other 
by  fupptifing  too  little  j  then  you  muft  divide  the  Sum  of  the  fkid 
Produds  by  the  Stta  of  the  Errors,  and  die  Quotient  is  the  An- 
fwer,  as  in  the  next  Example  Appears  :  which  Rule  you  may  retain 
in  mind  by  this  Diftich ;     - 

When  Errors  art  not  both  of  the  fame  kind, 
To  add  the  Produffs,  as  the  Errors,  mind  : 
But  if they  fte  bath  too  final!,  or  both  too  much, 
SuhftraShm  muft  be  us'd,  in  Cafes  fuch. 

Queft.i.)  Admit  a  Church  hath  a  Choir  (or  Chancel)  40  foot 
long  j,  and  that  the  Ground  taken  up  by  the  Belfrey  is  ^  of  the 
Chancel,  and  i  of  the  Nave,  or  Body  ;  the  Nave  (or  Body  of  the 
Church)  is  3  times  the  Length  of- the  Belfrey,  and  -I-  the  Chancel : 
how  long  is  the  whole  Church  within  the  Walls,  and  every. Part 
of  it  ? 

Firft  find  the  Length  of  the  Nave  or  ( Suppo- 

main  Body  of  the  Church,  for  then  the  reft      The  0/e-  fitims\prrmt 
are  difcovered,  thus  :  ration.    \ 

1.  Suppofe  the  Nave  be .........    xyo 

, —  25 


•}  of  that  is  — — 
^  of  the  Chancel- 


ro 


Sum,  is  the  Belfrey  .  • . .  35 

Then  the  N$ve  (according  to  the  Que-  7 

ftion)  is  3  times  that  ■  J —  IO* 


And  \-  of  the  Chancel,  wiu- 


30 


Sirtnisbut 135 

Which  being  Iefs  than  1  jo  fappofed,  the  Error  is . . 
a.  Suppofe  the  Nave  be  • . 

7  of  that  is  ■  ij 

•  4  of  the  Chancel  is — ■  10 

The  Sum  or  Belfrey  is . . . .  27 
3  times  that  Belfrey  is 
-If  of  the  Chancel 

Which  beag  more  than  the  io»  fuppofed,  the  1 

S 


•  • 


io» 


81 

3° 


in 


r    Now  thti'Produd  of  i^abj9h — r** — *»-  Jtrtb      ,       •    ^ 
And  of  the  tot  by  the  £r*or  ij,  gives  ij$b      4  ?^'-;\ 


4Mi 


Which  2  Prodaas  I  ato  to  add  *6co*ding. 
to  the  Rule,  becau  fe  the  ift  Error  was  the  af-lT  g- 

fed  ot  fuppr-fing  too  much,  the  2d  of  fupjpofingr  z 

too  little  ;  and  the  Sum  is  ■■  ■■  *         T  ■■,  ■■■  **  **  • .  . 

That  divided  by  the  Sum  of  the  Errors  =  24V 

gives  the  Length  of*he>Uveof  theCharehj  7"  I2° 

And  the  Chaocd  being  =2   40 
And  the  Betfrey  7  of  110  and  :?  of  40  is  =7    30 

The  Length  of  th$  whflte  Chuwh  is  =  190 

And  you'll  find  thefc  5  Dimensions  (no,  40,  and  30)  to  anfwer  in 
all  reCpeds  what  is  propofed  i*the  Quiilion,  which  is  a  Proof  of 
!  the  Work. 

And  thtw  you  have  a  clear  and  perfpicuous  Method  ef  fblviog 
Qneftions  in  this  Rute  of  Falfe  Pofmoa  $  which  may  fuffice  till  we 
come  to  Algebra,  where  the  Reader  will  find  a  great  Variety  of 
Problems  anfwered  the.  bell  and.  fborteft  way,  confifteot  with  de- 
monftrative  Plainnefe* 

'The  Canon  for  anfwefing  Qud&ions  of  like  nature  with  the  1  ft,  is 
this  :  Divide  the  whole  Value  of  the  Ship,  more  twice  what  B.  aba- 
teth  of  paying  double  to  A.  more  what  C.  abateth  of  paying  as  much 
as  A.  and  B.  by  tf,  and  the  Quotient  is  what  A.  paid.  And  tins  T*a- 
non  holds,  vary  the  Numbers  as  you  pleafe,  keeping  to  the  Words. 

7 he  Canon  anfwering'Queftions  of  like  nature  with  the  2d,  is, 
Whatfoever  Length  the  GutnaH  of  the  Church  is,  if  diat  be  multi- 
plied by  3,  it  gives  the  Length  of  the  Body  of  the  Church  propor- 
tioned as  in  the  Queftion,  as  3  times  40  is  120.  But  if  you  iuppofe 
the  Chancel  do,  then  is  th*Nave  *8o,  and  the  Belfrey  45,  in  all 
2S5.  For  Proof  •£  of  the  Nave,  and  7  of  the  Chancel  60 ,  is*4j  = 
the  Belfrey;  and  3  times  that  (or  135)  $dded  to  ■$•  of  the  Chaodel, 
is  180.  1    r 

Single  Pofiion.  :-  >    '  V 

But  there  are  feme  Quefliops  anfwered  by  one  fingle  Suppofitidn,. 
with  the  help>of  the  Rule  of  Proportion.    As  for 


icW  irv      Notatkm  md  }&werm 


z&t 


Example.]  ttAe  MenTTmld  an  Houfe,  wMdrefcft  I  ;,_  w 
paid  a  Sum  unknown,  A  pfcud  twice  as-  much,  and  C.  paid  3  times 
1*  much  ;  what  did  each  pay  ofyhe^oo  ? 

'    f *ppofe  A.  t.  4a,  then#tmtft  pay*©,  -and-Grssiio*  th&6*m 
of  which  is  but  /.  *4o>  inftead  of  I  30a.    Then  I  %,  -    - 
If  240  doth  arife  from  iuppofing  40, 
What.  Number  will  3  00  be  the  Reftrlt  of  ?  • 
The  Anfwer  is  50 ;  for 

240.  40  : :  300.  50 
Now  that  50  is  the  Sum  ttiar.4.  paid,  may  be  proved  thus :  1 

A.  =  jo} 
B.  paid  =z  ioo>Sum  =s  300  for  Proof. 
Cpai4  =  ijo> 

Here  ends  Vufcar  Arithmetic. 


**\ 


C  H  A  E    ra.  " 

Decimal  ^Arithmetic. 

Sect*  I.    Notation  and  Numeration, 

HIS  kind  of  Arithmetic  takes  its  Name  ftein  the  Na- 
ture of  the  Denominator,  wlrich  is  always  10,  or  fonie 
Power  of  10 -,  in  which  only  it  differ*  from  a  Vulgar 
Fraction  :  for  as  that  has  any  pr omifcuous  Number  for 
its  Denominator,  fo  a  Decimal  Fra&ion  hath  always 
xo,  ioo,  1000,10000,  #V.  for  its  Denominator. 
.  a.  Henfe  'tis  eafy  (|he  Denominators  of  Decimals  being  fo  few 
in  comparifou  of  Vulgar,  and  fo  certain)  to  exprefe  a  Decimal 
Jraftjon  without  its  Denominator^  by  feparatiiig  10  many  places  of 
die  Numerator,  as  the  Denominator'hath "  of  Cyphers,  by  a  Point : 
Thus  -r^  ts  wrote  .5  ;  tVs-  13  -*5  >  .rnr  }$  .075,  &c.  And  if  (as  in 
die  laft)  there  be  not  fo  many  places  in  the  Numerator  as  there  are 
Cyphers  in  its  Denominator,  your  mud:  make  up  that  Number  by 
placing  a  Cypher  or  Cyphers  towards  the  left  bond  of  the  Nuple- 

S  2  3-  The 


/ 


Whir*        £s       X~*        ^J&Jnft    n,  j     m      l^na 
to'  .     '"* 


fr 


*  «'  io  II  -m'13    i*  ijf   i*  17    f8  'tp  '  f- 


1 


-if/je  Decimal  Fraftion  of  the  Unit  (**)  f 

a/l  JLinc  (u  u)  is  a  Unit ;  ffie  Line  (/?  20}  is  of  Vulgar 

*be  *&tf  that  Unit,  wholfe  comrixon  Denominator  is  io  ;   and 

jW^Jii  IO°^  is  of  Dccirald  F»aions  ** '  the  Line(**)  whofc 

£?*  2nator  is  ioo. 

•And  here  the  Decimal  Fraftion  -^  or  .i  5  is  eqaa!  to  the  Vulgac 

pJSon^ri  -35  is  eq^  to  £?;  .Sj  eoualto44,  #V. 

?■-  jBut  that  you  may  be  the  better  able  to  read  or  write  dowi* 
^y  Decimal  Fraflaon  properly,  take  the  following  Table ;-  the 
Words  at  the  head  of  which  fhew  how  to  read  the  Numerator,  acuj 
iiofe  toward  the  right  hand,  to  read  the  Denominator.  j 


s 

o 

3 


o 


*  o 


1* 

s  I  s 

we 

i  a  3 
•  a  3 


■* 


ffi*   M-ffi.SP.S 

4  5*7*9  Ten  Thoufcnd  MUlioin 
4  J  <  7  8  ».  Thoufand  Million 
4,  j.  <S  7  8.  9.  Hundred  Maiion, 
4  5  6*  7  8  9  Ten  Million 
o  5  6  7  8  9  Million 
.00785)  Hundred  Thouland 
.0009  Ten  Thou£md 
.  7  *  *  Thoufijnd 
»  8  p.  Hundred 
.  9  Tenth 


>>  Parts  -   . 


** 


5>  TheBfc 


K^J^BmsMl^^tm  wo  be^fayFjaaic©  nurajted;  fir  eafy  to 
workr,  becaufe  fo  J i Re  to  an  intire  Number,  as  the  Decithal  <  for 
there  is  the  fame  lucreafe  of  the  Places  Values  in  thefe  as  in  In- 
tegere*  as  appears  by  -the  following  Table,  6onv  the  One  Hun- 
d«4  ^A^i^th^P^t^of,  a  Unit,  to  i^popoaooo  pf  Units,  as 
iiij^iiii/iiijiiiii ;  wid'  thus  every  place  towards  the  feft 
b3pdTs~teif  times  that  towards  the  right* 

•  '  v  •  V  '        •'  ■*  it' 


r 

V««*w»"  Parts  i  10  times  that,  is 
-r^-snwT  Parts;  10 times  that,  is 
••  v^-f-tt  Farts  j  i o  times  that,  is. 
".":,  i-^wrPv**;  xo  times  that,  1$ 
Z:    tvr<4- Parts;  iotijnesthar4  is 
t-w- Parts,-  xo  times  that,  is 
t-rv  Parts ;  10  times  that,  is 
t4  Parts;  i  a  times  that,  is     * 
i  or  a  Unit ;  xo  times  that,  is 
ioor  xo  Units;  10  times  that*  is 
,   .  xoo;  10  times  that,  is 
iooo  ;  or  xo  times  that,  is 
ioooo;  jlo  times  that,  is 
xooooo;  xo  times  thar,  is 
ipooooo;  xo*  times  that,  is 
;  iooooooo  ;  xo  times  that,  is 
foooooooo;  &c. 


6;  Decimalsa re  pro- 
duced   from    Vulgar 
Fra&ions,  they  being 
the  Quotients  arifing 
by  dividing  the  Nu- 
merator, (withCyphei 
annexed    toward  the 
right  hand)    by  the 
Denominator.    Hence 
it  follows,  that  fome 
Decimals  are  Cmpkat>t 
and  others  Infinite.     *; 
7.   I    call    that  i 
Compleat     Decimal , . 
when  nothing  remains  - 
of   the  laid  Divifion 
by  which  the  Decimal 
is' made.    And  to  di- 
ftinguifh  a  Compleat 
Decimal,  you  may  put 
a  Period  after  the  laft  Figure  towards  the  right  hand  thus  .0125. 
and  .00375.    And  thofenot  having  fuch  Mark,  are  fuppofed  to  be 
Infinite. 

♦The  more  Places  an  Infinite  Decimal  confifteth  of,  the  more  it- 
edpreffeth  the  Truth* 

I  call  that  an  Infinite  Decimal,  which,  is  no  Aliquot  Part,  of  the 
Dividend  by  the  Divifor  that  produceth  fuch  Decimal,  but  fome- 
thing  will  always  remain-in  dividing. 
Infinite  Decimals  are  comported  either  of  uncertain  Digits,  as 
\6\i^(^c.  or  of  thofa  certain  and  known,  as  .333,  &c  44444, 
c.  The  former  of  thefe  ought  to  have  places  more  or  lefs,  ae- 
rding  to  jhe  Ufe  that  is  to  be  made  of  them,  (for- which  I  haye 
gjven  &  Table  to  dired  at  the  beginning  ©f  Divifion,  SeSl.6.  fol- 
wing.)    But  Infinite  Decimals  compofed  of  certain  Digits;  may  fyr 

-----  .  _    .-   •»     »  ■     -••X     .......  *  •  *.•*.!» 


ij4  ,,,..    jxvwmanawm«imm..Adp$}, 

fibortntfs  be  wrote  thus :  The  Decimal  of  f  whietols^jjft  ?$$$»(&- 
may  be  .jr  that  is,  3  repeated  infinitely  ;'  bt  if  a'  Digit  Tjqwttr  ifecr 
others  are  in  the  Quotient,  they  will  ftand  Tftnas :  •  ■     -  '-f.'.   : -»: 
.83  r  1  which  fhews  that  1  (or  the  3)  is  oiily'iepeareil/-  -t 

.38 j 7 1418 j 7  14,  <!rc.  hath  5  repeating,  wrote  thur  .185714  r6  : 
And  (hews  that  6  of  the  Digits  next  the  left  hand:  waaUrbe  tt- 
peated  by  carrying  on  the  Divifion  ad  infinitum.    And  thefe  by  {bine 
are  called  circulating  Numbers,  all  which  kinds  of  Decimals  axe  pro- 
duced by  Divifion  thus : 


**^ 


mm 


Digits 

Decimal/ 

i>«/- 

1    Digks 
dhrldtd. 

divided. 

arifing. 

firs. 

8.0 

.8r 

.7 

6.000000 

7.0  '■ 

•ir 

J. 000000 

6.0 

.6t 

4*000000 

5.0 

•S'  . 

IJDOOQOQ 

1.0 

.1  r 

6" 

5.00 

7.000 

.875. 

.4* 

5.000 

•62$. 

1. 00 

3.000 

•375- 

J 

4.0 

1.000  1 

.125. 

. 

3<> 

DttifMk 

•857  x4a  rtf 

.744285  rtf 
•57x428^ 

.  142857  r6 
.83  r  x 

.i<5  r  x 
.8.  . 
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A  mixt  Number  (or  oae  compofed  of  a  whole  NumbeuxuLXte- 
cimal)  is  thus  written  365.125. ;  1728.345.17,  and  2 52.6 r,  &c. 

And  this  fhall  fuffice  tp  fliew  the  Natutedf  Decimals,  and  bow 
to  read  and  write  any.  I  fhall  next  pafe  oti  to  Reduction,  «nd»dife 
reft  of  the  Rules,  inferring  only  fuch  Examples  as  are  likely  to  my 
crue  in  Pra&ice  ;  and  avoiding  all  thofe  that  are  rmpertinpflt,<  and 
tend  to  perplex  the  Reader,  and  make  ,this  Part  of  Arithmetic 
abftrufe  and  tedious,  which  in  reality  is  moft  e*(y  and  obvious. 

Sect.  II.    ReduSim  <f  Decimals.  . 

IT  is  almoft  as  improper  to  treat  of  Addition,  and  the.  other  R^es 
before  this  of  Redu&ion  in  Fra&ions,  as  to  teach  Reduction 
before  the  Paris  of  fingle  Arithmetic  in  Integers  t  for  what  con  be 
more  irregular,  than  to  fhew  how  to  add>  ftb|Ua$,  <STc.  tbofe 
-Numbers,  which  you  neither  know  theProduftion  of,  nor  how  to 

difcover 


ttftAvei  What  VtiU  6f  :  £oii^  Weight,  &*  diey  >prefi»t  Q^iA- 

y  1  flgaj^aa^uftialy^  AY^is  t*&  jufthy  mid  methodically  done,  In 
the  not  place  flaew  how  co  reduce1 Vulgar  Fra&ions  of  inferior 
Denominations  to  Decimals  of  fi^rior,  j^fidered ,  as  Integers  of 
thofe  Fra&ions ;  and,  by  way  or  Proof  thereof,  give  Rule£  and 
Bxampkro  fjtad  die  Valwcs  of  thofe  Decimals  or  any  other. 


L  IS  mfci*  Vulgar.  Ra8ms  into*  Decimals. 

A  Decimal  of  4  places,  nay  generally  of  3,  is  fuflieient,  when 
that  Decimal  is  not  to  be  Tnultipfied  by  any  Number :  Therefore 
the  Denominator  of  a  DecimaTof  4  places  being  (as  fhewed  before) 
10060,  the  Ftoportitm  wilt  be  for  any  Fra&ion  in  general,  to  find 
Ae  jtfumetator  of  ftfclra  Decimal  * 

•  As  the  Denominator  of  the  FraSion  given 
r , ,  Is  to  the  Numerator  of  that  Vulgar  Fra&ion  : : 

So  is  the  Dfcnominator  of  the  Deeimal  (admit  ioooo)- 
To  its  Numerator,  or  the  Decimal  required. 
Example!]  What  is  the  Decimal  of  |?  ? 
Here  it  may  be  ob- 
ferved,  Rule  =z  As  39*  27  : :  10000.  .692$  =2  the  Anfwetjf 

ift,  That  3  Cypher        .  19)  370000©  (.602} 
next  the  right  hand  of  _L1L1 

my  Decimal   may  be  ^6o 

omitted,    beoaufe   the-  .**_«*. 

fame  place  in  the  De-  po 

nominator  is  a  Cypher  ***-»* 

alft>!   Thus  ^^  is  r26 

TJ+SJ-J,  ***  /AVA  is  

vlli  ***!?  »  that  is,  rev*  jo 

is  equal  to  -rtMsV,  and 


** 


*MM 


iiy  to  ^Vfiv,  ^  their  loiwfl  Teiwis. 

idly,  Ndtefar  a  General  Usui*,  That  ym  nrnfi  ahnap  fet  of  with  a 
Feme  Jo  many  places  rf  the  Quotient  for  yesnr  Decimal,  as  the  Number  of 
Cyphers  in  thepropefed  Denominator y  (according  to  the  beginning  of  the  lafi 
Seik)  And  if  there  be  not  fo.many  Figures  in  the  Quotient,  as  there  are 
Cyphers  in.  the  Denominator  givenr  then  that  Number  mujl  be  made  up  by 
fitting  Cyphers  t*mrd*  the  left  hand  next  the  Point  in  the  Quotient  or 
Decimal. 

3.  Hence  it  follows,  That  to  reduce  Coin,  Weight,  Meafure,  Sec.  to 
tte  Decimals  of  an  higher  Denomination,  may  eafily  be  done,  by  firft 

reprc- 


ij6 


Decimals. 

tfiions,  and  thai  reducing 


Vulgar  to  Decimal,  as  above. 

So  to  reduce  tfd.  to  the  Decimal  of  a  Pound,  I  cdofider  that  this 
is  13  Farthings,  and  that  a  Farthing  it  *4~r  of  a  Pound :  fhereftue 
13  j r*.  is  ?Vr  of  a  Pound.    So  that 

966.  13  : :  ioooo*  »oijf  at  the 

Hereupon  multiplying  and  dividing,  I  find  the  Quotient  rjy  1  bur 
becaufe  there  are  4  Cyphers  in  the  Denomiaator  far  .10000}  given, 
therefore  I  mud  have  4  places  towards  the  right  haadTof  the  Point 
for  the  Decimal,  which  4th  place  I  make  up  with  a  Cypher,  a*  yom 
fee ;  and  the  Converfe  ot  this  Proportion  reduceth  any  Decimal  to  a 
Vulgar  Fra&ion ;  or  one  Vulgar  Fnaftion  may  be  reduced  m 
any  other,  whofe  Numerator  or  Denominator  is  given.    For 

1-35,  &c.  10000  : :  13.  960     or  10000.  135,  tXc  : :  960.  ij 

Or  if  you  would  reduce  the  given  Vulgar  Fraftion  to  another  whofe 
:or  is  12372,  the  Proportion  holds  thus : 


-|{«iHU> 


960.  13  : :  Ii37*.  irfTrWrr 

So  that  rtfrr  is  near  equal  to  TVV  or  .oijf 

Which  may  fufflce  to  {hew  how  to  reduce  any  one  Fra£bon  to  ano- 
ther, and  confequently  a  Vulgar  to  another  whofe  Denominator  is 
16, 100,  &c.   i.  e.  any  Vulgar  to  a  Decimal. 

And  this  puts  me  in  mind  of  a  new  kind  of  Decimal  that  might 
be  contrived,  which  would  not  only  admit  of  being  exprefled  in  one 
Line  as  the  common  Decimal ;  but  whereas  that  Decimal  laves 
much  of  DivHion  (which  is  its  Excellency)  fo  this  new  one  would 
fave  much  trouble  of  Multiplication  :  and  that  is,  by  reducing  all 
Vulgar  Fradions  to  one  whofe  Numerator  is  io*  too,  iaoo,  &c 
And  the  Numerator  might  be  (hewn,  by  pointing  over  the  Figure 
in  the  Denominator,  where  the  1  or  place  next  the  left  hand  of 

the  Numerator  would  fell:  thus  tttt  is  wrote  147*:  Vrri  * 
1472  ;  and  -^  1471  But  I  (hall  leave  this  Notion  to,  beito 
prhved  by  the  Ingenious,  if  thought  worth  their  while  ;  Jnd  beg 
the  Reader's  pardon  for  this  Small Digreffion,  'which  tbcijH$acf 
room  in  this  Book  .to  enlarge  on.  ^  : 

■  "m 


^rfo+edttPPei$bt;8to.  to  Decimals,  /i/per  Rules  Parag:  o^j,  &c.  above. 

*  „  .  Decimals y 

ytS.  ID.  required* 

««  In Avddupoiie  }:%o,  is-frt-C*    And   Hi.   104  ::  10000.    .918$ 

i^isvfJC*    And    iia,     i8::__loooo.    a6qj     ; 
J.  Aw.  £r. 

2.  Ia7WyW<ngN:  ii:t>:io,w^&  Andj7*o.  5578::  ioooo.    .96U 

G*L  Pitt. 
i.  InliquicLMcirfire  1  :  5  :  i$2    iT-  Afwi  »M   ¥T  ..  .—--      -»#, 

AUVulg.  CTionof  aBeei-B^rrel  5^^  **  "  ,0000,    "°99% 

4.  In  Dry  Meafure  1  Pint  is  TTj.  of  a  Qr.  And  fiu  1  : :  iooco.    .doi* 

5.  In  long Meafure  1  Yard  is  -p^ ©fa Mile:  And  1760. 1 ::  jooooo.  •00056' 


And  thus  I  hare  folly  (hewed  the  Fundamentals  of  making  De- 
cimals.   I  fliall  ptoceediri  the  third  place, 
.;   £•.     .:♦   -  .  XXli^fiH&thtVcdues  of  decimals. 

Note,  That  .p  of  any  loweft  Denomination,  or  .ppp  of  an  higheft^ 
may  be  u&en  for  a  Unit,  as  in  the  laft  of  the  3  firft  Examples  fol- 
lowing, <7c. 


To  find  the  Values  {as  in  thefe  Examples)  you  muft  multiply  as 
in  the  2d,  4th,  6th,  and  Sth  Columns. 

Vafoe>)peci7Mhydue\DtchndsValuei^  of  a 

of  1  tfc.  I  Barrel  Beer, 

Tray,  as 
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oflOvft. 

as 

by  4  y  t$ 
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Pen.  3U400 
|by4f^i 
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Forth} 


9600 


wmmmmmim 


7140 

by  7* 
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PokwJ 


2 

r*9 

or  10 
5    1 
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PfcttJ 
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.0282 
by  4 


.ija8F«r& 
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57f* 
8W«* 

.001-5 
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And  cut  off  as  many  Places  from  the  right  band  of  each  ProduB,  as 
r  there  are  in  the  Decimal  given.  Thefe  prove  the  Examples  dove 
ft    vytbe  fame  Denominations. 


if 


Nne, 


•■.-.  Afc*v  That  *b  the  cd  Biaanpte  I  anuleqrty  ^i'*e  by  j,  and  vfcar 

Produft  by  4,  inftead  of  multiplying  .7140  by  28,  the  Poinds  in  a 
Quarter  of  an  Hundred.  And  in  the  3d  Example,  becaufe  I  can- 
not multiply  .41*0  by  24,  as  by  1  Figure,  therefore  t  flrft  multiply 
>c  by  6,  and  that  Produft  by  4 ;  which  Method*  produce  the  feme 
thing  *s  multiplying  .7  *4°  by  28,  and*4*tok¥  **>  only  tfoeie  is 
Addition  faved  in  each  Example. 

a  *  * 

JV.  4  fecond  Way  tQ  find  th$  Decimal  *f  ay  thing,  deduced frvm 

the  four  Iqft  Exmffa*  , 

From  a  4ue  Co»64**ation  of  the  taft  Examples,  you  nwvby  a 
dire<ft  contrary  way  of  Operation  foul  the  Decimal*  of  any  Deno- 
mination, here  dividing,  whereas  there  you  multiplied.  For  in- 
fiance, 


**a 


T^r 


toi- 


Quotienu  ox 
Anfwers. 


To  reduce 

toaDe- 

i Jq  cimal  «f 

a  Pound. 

/.o 

fence  3     *  j  7  iff  f*x# 
qFarth  t 


12 


1 


[.01 35416  rirrjdfu. 


To  ra«W 
Di-  /o  rt  Z>€- 

iC. 

Co 


4 
7 


Quotients  pt 
Jlnfwers* 


Tore** 


71426=:  *df«,j 


12 

20 

6 

4 


t.  Having  put  down  your  Denominations  that  you  would  reduce 
into  the  Decimal  of  an  higher,  as  yoxt  fee.  n*  thefe  Examples,  begin 
tt  the  toweft  to  divide  by  the  proper  Divilbr  for  reducing  intoMtbe 
next  fuperior  Denomination,  patting,  or  imagining,  Cyphers  to 
ftand  in  the  Decimal  places  toward  the  right  hand.    Btat, 

2.  You  will  obferve  ftom  thefe  Examples^  that  the  mixt  Num- 
bers, as  3.25  Pence,  3-74*&  Quarters  of  a  Cf  arf  the  Dividends, 
and  that  the  Decimals  a*e  the  Quotients  i-  Thus  I  firft  divide?  r  Far- 
thing or  x.oo  by  4,  and  put  the  Quote  to  the  right  hand  of  the  3 
Pence  for  the  Decimal  of  a-  Penny  5  then  I  divide  3.25.  by  12,  &c.. 
But, 

3.  In  the  fecond  Example,  inftead  of  (Jiyicjinfc  ft>  *at>y  i8y  I  di- 
vide i(  at  twice  by  4,  and  that  Quote  by.  7  ;  *nd  al&  in  the  third 
Example,  inftead  of.  dividing  by  24  Graifl^  I  (jft.thjs  C^PQ^^g 
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-ntf. 

I4r— 

-.7. 

18-— 

» 

—.9. 

/.          A 

, 

3.0  3=  .15 

' 

9.0  =  .45 

♦    ■ 

I^.O  ss  .dj. 

* 

17.0=. 85    ' 

Sfedtz.         JUdti&ionvf Dccimds.  IJ9 

down  only  the  Quotient,  and  doing  the  reft  Mentally)  dfofd6  by 
the  Digits  4  and  5,  'which  amounts  to  the  feme  thing. 

*  *  *  • 

V.  Some  kief  Ways  ofRedu&hn  of  Decimals.     : 

There  ere  in  many  Inftatioes  much  (horter  Ways  both  of  making 
Decimals  and  of  finding  their  Value.  .  >  t 

i.  As  to  the  firft,  any  even  Num-    The  Decimal  of  6  $.  is  *jfi/. 
ber  of  Shillings  under  20  are  reduced 
to  the  Decimal  of  a  Pound,  by  taking 
half  thereof  >  and  thus  you  fee  in  the 
Margin* 

2.  Any  odd  Number  of  Shillings 
under  20  are  made  Decimals  of  a 
Pound  by  putting  a  Cypher  towards 
the  right,  and  then  taking  the  half,  as 
in  the  Margin. 

3.  From  henee  it  is  plain,  that  any 
Number  of  Shillings  may  have  their  Decimals  put  down  as  foon  at 
named,  by  taking  half  the  even  Number ;  and  tor  the  1  s.  (in  an  odd 
Number)  you  fee  that  it  is  always  5  in  the  id  place  from  the  Point. 

4*  7*  f*t.a>iy  Ponce  md  Farthings  down  in  the  Decimal  cf  aPonhd, 
confider  what  Farthings  they  make,  and  put  them  down  in  the  id  and  3d 
places  from  the  Point :  But  after  the  Fartbrngt  Ore  24  Or  mare,  add  t  re 
the  third  plate  tit  the  Decimal.  And  that  19s.  7d.y  is  put  down  in  a 
Decimal  immtiOHly  .$82  ;  for  the  ipsris  .95,  and  the  7  J-  is  3 1  Far- 
thingry  more  1  becaufe  1  muft  be  added  at  every  24,  is  32  ;  whrtb  addett 

tithe  2%  and  3d  places  from  tii  Point  in  .95,  the  Sum  Is  .9*2,    And, 

f.  If  you  defite  to  l*J  to  exaft  to  have  a  4th  place  from  the  Point. 
yotf  ttisty  ftittke  the  Figure  ih  the  4th  place  l  more  than  a  3d  of  what 
Farthings  ate  ift  the  Farthings   given, 

.when  they  do  not  exceed  23.    As  in  May  be  put 

the  3d  Example  of  the  4  in  the  Margin,         s.  '    d.      in  Decimals. 
ftr  16  f.  I  put  8  1  fat  ?d<i  or  38  Far-  8  :    **H — .4187 

things  I  ftot  32  irt  the   2d  and*$d  pla-         t$  :    2  <r^"~^S94 
ces,  brtaufe  38  is  13  above  25.    Then         16  :    97— ■"•8395 
for  the  3d  plice  I  take  f  of  13,  which        19  :  1  i  J— ^.9989 
is  4;  to  which  I  add  1,  and  the  Sum 
is  5  for  the  4th  pfcce  from  the  Point.  ; 

'  So  alfo  in  the  4th  Example  for  the  19  /.  t  put  .95,  for  the  6d  of 
dte  ii*,  I  gfct  4j,  (that  is,'  1  added  at  6  d.)  iaftly,  for  the  yi £ 
(fche'tWfc  <tf  tWl  1^,  or  23  frs.y  I  pur  f  t>f  44,  ttote  i* 

T  2  Fefc 


they  are  more  than  24,  you  muft  take  a  third  part  of  that  Sum. 
they  arc  next  to>  Which  can  be  divided  without  a  Remamer;  as- in 
the  laft,  I  tfke  f'of 14,  becaufe.23  is  nearer  24  than  it  is  to  21. 

Awl  thus  the  Decimal  of  a  Pound  jnay  be  wfoce  m  4  places  at 

once,  or  mentally  computed,  in  a  fifth  part  of  the  time  it  can  be 

found  by  the  neater  ef  -the  Way*  above,  and  that  near  enough   the 

-  Truth,  unlefs  it  be  required  to  be*  multiplied,  as  is  before  men^ 

tioned,  and  as  in  the  Table  at  die  beginning  «f  Dirifipa  • 

6.  ±he  Value  alfo  of  any  Decimal  vf  a  -  L    • .  .  s.     J.    q. 

Pound  may  be  found  by  InfpeEhon  ?  For  if  .911  =  18  :  2  :  j-f- 

tbe  place  next  the  Point  be  doubled,  it  gives  -    •      .wj  s=^\.~2  :  jt" 
tfo  Skiliings>  to  which  add  is.fo  often  as  .754  =15:1 

the  id  place  is  5  or  morey  for  the  reafon  1.8766  =  17  2  &{-. 

ttnder  the  id  Rule  above ;  then  call  what  is  -9%11  =  19  :  9 

under  5  (or  more  than  5)  /»  the  id  place 

fitnany  Tens  of  Farthings,  and  the  Dipt  in  the  id  place  fo  ma*}  U*Hs$« 

and  as  often  as  they  are  25 :,  make  them \lefs  hf  1.  "•     1  u..  .m 

-  Or  more  accurately  thus*  \  tho  the  Rule  abo?e  mtj*bejth«*gbt. 

near  enough,  as  not  erring*  a  Farthing :  1-     ;  .jtirrr^aU 

If  the  Farthings  under  or^  6y  and  under  xp,dedu&  5-  aF*tth?fl& 
above  5  in  the  2d  place  from  J  *£>  ■  33,       "    'i 

the  Point,  and  thofe  in  the^j,        ■         45,         ■    *f 
3d  place  be.  S4;  and  upward  2  : 

And  fo  often  as  the  4th  place  is  6  or  more,  youmay  addJwtf** 
ikrthing.  a  ^     - 

.  And  afterthis  manner  you  may  read  Dec£roals4n  Shillings,  .Pooce^ 
&c.  as  fall  as  if  they  were  wrote  fe  >  as  I  have  examined  many  a 
thousand,  haying  the  Species  read  to  me  looking  on  the  Decimals*, 
which  if  continued  to  ever  fo  many  places,,  thsy  alter  not-the  Rules, 
above. .         %    "  . .      t .  % 

Note,  That  thefe  Allowances  or  Dedu&ionsare  made  becaufe  thev 
Rule  fuppofeth  1000  Farthings  in  a  Bound  Smhrng,  whereas  there. 
are  but  960 ;  therefore  if  1000  Farthngs  is  40  more  than  the  Tzuth^ 
500  is  20  more,  250  is  10,  or  25  is  &too  much.  And  it  isfufiU 
cient  if  done  to  a  Farthing,  which  Decimals  may  he  valued  yrith^ 
out  regarding  the  4th  place.  ^  -  -.  •> 

7.  To  find  the  Value  of  the  Decimal  of  a  Foot  in  Length  by  I*fpe£b#L 

Rule.  For  every  totb  of  a  Foot  reckon,  as  many  Inches  and  as  many 
Quarter s j. under  .%>  (which  is  known  6  Inches*)  2<Uy,  For  every  2  i«. 
the  ids  place  add- 1  quarter  of  an  fab*    And  this*  will  not  err.  a-. 

quartet 


qtwurtep  of  .an  Inch  •imthe  ge^waiity  vlJh&mte, ..  if  .i*,j»pji 


-  -  » 


»     T 


H^ere  in  rfw2d  ExEmplt-  /».   jr. 

,2  according  toxb&  Rule  is  >*  :  2. 
and  .o*  is-  half  fc  many  qrs.  =  1-  — 

..."  Su*n^3  1  z 


*   »  ». 


*■  •  •  \ 


And  ill  the  4th  Exaropte, 
.9  j  .5  I  fay  is- 


■»■■  *"  '.>»■ 


,1. » 


Jwt*  fitch*  ip* 

•37«=4  «  *t    .• 

,73  =  8  :  3\      :  v   - 


;  « 


1  < 


—  —  1 

;4  ia-4  nk&.  4  jr.  or  5  :  — 


1  » 


Sum  =5  u  •:  1. 

We**,  That"  in  adding  half,  in  the  ids  place,  if  odd,  you  may 
emit  the  odd,  and  take  half  the  next  leflfer  even  Number,  as  in  .07 
and  .03  I  take  only  3  qrs.  and  i*    .  >  ,,  lV 

*Fte  hrnncddote  writing  clown  any  Inches  and  Quarters  in  the 
Decimal  of  a  Foot  is  done  {beaiily  by.  the  Rule  above  inverted,  that 
there  is  no  oceafion  for.  Examples. 

8.  To  find  thtValue  efthe  Dewnalofa  Gallon  ty  InffeBion. 

Rule. J  Mut- 
tiply  the  Digit  in 

the  Prims  (bee 
ef the  Decimal  by 
8,  and  the  Digit 
next  the  left  hand 

ef  the  2  Digits 
in.  the  Pr+duB 
is fo many f  Pints ; 
then  add  tbeDi- 


t 

Gall.  Pirns. 

qrs,.  Gall.  Pirns. 

qrs.  Gall.  Pirns. 

qrs. 

.19  =s  I  : 

2 

.<J4  =  y  : 

— 

.34  =  2  : 

i 

.a8  =  a  : 

1 

•73  =  5  • 

3 

•7*==  5  • 

■  2 

>-37  =  3  ' 

— 

,8a  =  6  l 

z< 

.66  =  s   : 

r 

46  =  3  : 

3 

41  =57  s 

t 

.»8=7  ; 

~ 

«  — . 

2 

ax  =— : 

3        .99  =  *  : 

« 

"1 

amLcftht  PtvduEi  to  that  in  the  ids  place,  of  the  Deci- 
mal riom,  and  multiply  that  Sum  hy  4,  and  the.  place  next  the  left  hand- 
oftheProduti  are  Quarters  if  Pints.  Which  1$  done  with  about  a 
third  o£th«4faable  in  the  common  way ;  andgiy.es  the  Anfwer  ac- 
curately enough.  -  • 

Thus  in  .tftf,  8  tunes  ©*  is  48,  the  4  are  Pints,  and  the  8  of  the 
Product  added  to  6  in  the  ads  place  is  14;  4.  times  14  is  56.1  the 
y  are  Quarters  of  Pints  0*  it Pi««,  which  with  the  4>  5  4  Pints, 
CTc.  -, 
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9.  To  find  the  Value  ef  the  Decimal  of  a  Barrel  tf  Beer  very  tr**fy> 
and  accurately. 

Rule.]  Multiply  the  given  Decimal by  4,  cut  offivmjbe  Produfr  1  Isfs 
than  the  Decimal  places  given ;  then  fukfiraft  every  Digit  m  the  ProduB 
from  its  right  hand  Digit y  and  the  Remainer  is  the  Vaiue  fought  im  Gafkm 
andParts.Thus 
in  the  3d  Ex- 
ample, thePro- 
dud  of  .9875 

by4«39y°4 

(cutting  but  3 

off,  according 

to  the  Rule  :) 

Then  I  begin 

-with    4,    and 

taX«  that  from  (o)  which  I  fuppcfe  next  it  towahfc  tke.  right  faned, 

that  19,  from   10,  refts  6 ;  1  borrowed  and  o  (in  Tens  place)  if  1 

from  4  (in  Units  place)  there  refts  3  ;  5  from  10  rcfts  5  ;  1  Jbdr*ow£4 

and  9  is  10  from  1  j  rcfts  j  ;  1  borrojw'dand  3  (next  the  left  tatd* 

Column  2.)  is  4,  from  9  rcfts  j,  ami  o  from  the  iaid  3   xt&a)* 

which  faid  Refts  are  the  Anfwers  in  Column  y,  vi%»  M*}f3<f*  .. > 

10.  The  2  fhort  Rules  above  being  ab&nred,  the  DecUfcd  of  a 
Barrel  is  found  in  Gallons,  Pints,  and  Quarters  of  a  Pint,  *ery 
•cifely  thus: 

Example  1.                                   Example  %. 
Battels  Bee*  .1976  T  Barrels  Beer  18764 


Exa: 
Barrels. 

mples. 
Products. 

Aitfiuers.  1     ExamfUs.      lAufiversl 
Gallons.  ^amk\Pr^nSt.,6alkmg. 

.1234 
.5678 
.9876 

•543* 

4-93* 

22.712 

3S>-?04 
21.728 

4-44*4 
20.4408 

3M53* 

19715*1 

Mr 
■  .5  r 
.7r- 

•9»" 

.  8.8  r 

$i.«  r 

39-9  r 

8. 
20. 
28. 
35- 

-*-r 


7^060 
jP/ltf  f  o 


{Quarter*  of  .a, 


35.65^ 

&*tf9lK<£X.$504 

Pmr  =.  4 :  2  ftfwwi 


•»  * 


.t. 


IM 


I  have  contrived  thefe  2  laft  for  the  Ufe  of  kis  Ma^tft ^3  QSfcsr* 
ofExcife,  where  they  may  almoft  by  Infpe&ion  &*  tfie.  Y«ifte  of 
the  Decimal  of  a  Barrel,  to  the  10th  part  ©fa  Pint.    .  w      . 

11.  A  mdfi  amcife  and  eajy  Way  to  find  the  Value  of  the  Devfyafafa 
Pound  Averdupoife  Weight  exaSily. 


v  . 


— r  -j    -v  ~~ ,  this  R*le :  'Multiply  tb*  £tecim$J , 

given  by  3,  and  cut  off  the  Prated  2  places  fewei  than  aieMieqr; 
Decimal  given ;  from  that  Produd  fubftnd  a  7th  x£  AtffH ;  t^en 
take  A*tf  of  the  Remainer,    (which  you  may  .do,  only  putting. 

down 


.down  the  Quotient*  which  are  Ounces  ;  and  die  .924 

Remainer  (lefs  1)  areJDrams,  per  this  Example.  —*- — —  \ 

2.  But  the  Rule  to  be  infifted  upon  ajs  more  brief  277.2      ' 

and  accurate,  >s this  t  Multiply  the  {tivetrN•ui'h-,  39.^ 
ber  by  9,  and*  double  th#  -Prod lift  of  pveA 


gitsar  ymr -go-on~*and  the "Produfli  is  Ounces  ;      S3>.6 

and  Parts,    Then  multiply  in  Hkp  nramjef  the  — : — '— 

Parts  of  an  Ounce,  and  the  Product  t  is  Drams  %  14:  12'ir. 

and  Parts. 

Example  1.                 Example  2/  '  Example  3. 

Given  =  ft    .924      '          '-ft-  .5*67  ft    .234 

Oun.  =  9.072  Oun. = 3 .744 

Dr.  =  1.152  Dr.  =  1 1.904 


Anfwer^Dram&  _ _w 


Or  if  ^t  be  thought  burdenfome  to  the  Memory  to  multiply  by 
t9  &c.  asper  the' lime  abdve,  it  will  be  froore  eafily  done  thus  : 

Rule  J.J  Multiply  the  Decimal  given  by  rf?  Mi  after  you  have  added 
the  *fens  carried  (as  ufual)  'add  thereto  the  Digit1  next  towards  the  right 
hand  of  that  vMchyou  tafi  multiplied,  and  pit  dtnvn  what  is  above  10  (as 
commonly.)  But  when  you  have  multiplied  the  Digit  next  the  left  hand,  addl 
tbe*fens  carried  to  that  Digit.  For  inftance,  in  the  firft  Example  above 
Fay  6  times  4*  is  24,  put  down  4,  and  carry  2  ;  6  times  2  (the  next 
Digit)  is  12,  and  a  carry *d  is  14,  and  the  4  m  Units  place  is  i$, 
put  down  the  8,  and  carry  1 ;  6  times  9  is  54,  and  1  carry'd  is  yy, 
and  2  (the  middle  Digit)  is  57  ;  put  down  7,  and  add  the  y  carry 'cl 
to  the  p  laft  multiplied,  and  that  makes  14 :  "which  I  take  to  be 
the  moft  oondfe  and  eafy  Method  that  this  thing,  is  capable*  of,  un- 
lets as  by  the  following 

Rule  4.')  Take  the  Primes-place  for  fo  many  Ounces,  Haifs  and 
Tenths  of  an  Ounce ;  Seconds  place  for  fo  many  2.5  Dtems  ;  and 
Thirds  place  for  {o  many  Quarters  of  a  Dram. 

Example.  In  .924  ft.  .9  is  9  Ounces,  9  Halfs,  and  .9  —  Oun.  14:- 
6  Drams.     2  in  Sfeconds  place  is  2  times  2*5  or  5  Drams ;  and  4  in 
Thirds  place  is  1  Dram  ==  14  t>un.  12  Dr.  J 

I2~  'the  moft  eafy  an djhort  W7iy  of  finding  the  Value  of  a  Decimal  of 
ifkTroyJVeigfltm^y  dw.  ari&grS. 

lft,  Multiply  the  Decimal  ^jiven  by  2,  and  add  what  is  carry '<1% 
and  the  Digiitnext  the  right  hand  (as  in  the  third  Rule)  gives*  the 
Ounces.  ~ 

tdfy,  Twi^cf  Primes  place  ni'tfie  next  Decimal  of  Ounces  is 
lb  roaqy Pfenfly-Weighr, '  and  every  5  in  the  Seconds  place  is  1  more. 

3^v 


Examples,  f .  dw.  gr* 
ft  .5642  or  61  iy  :  10 
§  6.7704  do  this  by  Infpedion. 

tt  .978a  or  1 1 ;  14 :  18  |  dw>  gr. 
%  11.7384-by  Infpe&ion  is  14:18 
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jify,  What  the  Seconds 
place  is  under  or  above  5, 
and  the  Thirds  place;  take 
half  thereof  for  Grains. 
But  if  they,  are  25  or  up- 
ward, deduA  1  >  if  38  or 
upward)  deduft  2.  And 
if  the  Digit  in  Thirds 
place  be  an  odd  one,  you 
may  deduft  -  only  the  odd 
one  at  25,  and  1  and  the  odd  one  at  38,  &c 

Sect.  III.    Addition  cf  Decimals. 

■• 

THIS  Rule  has  no  more  difficulty  than  that  of  one  Denomina- 
tion in  whole  Numbers  :  observing, 

1.  To  place  the  Decimal  Places  next  the  Point,  or  the  fevered 
Places  aext  the  left  hand,  and  the  Points  themfelres,  &*.  ooe  under 
another,  as  in  the  Examples. 

2.  If  the  Decimals  to  be  added  exceed  nop  $  in  number,  it  is 
fufficient  if  they  confift  of  y  places  where  the  Sum  is  not  to  be  mnK 
tiplicd  by  any  thing ;  but  where  it  is  to  be  multiplied,  yea  muft 
obferve  the  Rules  given  in  the  beginning  of  Diviiion,  Sett.  6.  of 
this  Chapter.  And  if  Decimals  of  a  Pound  Trey  are  to  be  added, 
the  Decimals  to  be  added  ought  to  confift  of  at  leaft  6  places  :  But 
if  the  Decimals  bt  compleat,  tis  no  matter  how  few  the  places  be. 

Example  u  .  Example  2. 

.92$.  Decimals  of  a  Value  in 

•0775-  JPvmdSterl.  Specie. 

•j.  ,9.       ■  18/.  — »<£ 

.25.  •       .05.  ■  1  :  — . 

.7  j,  .lif.  2:6 

•05.  ,75-    *5  «  — • 

.iaj.  .775.  15:  5 

; .65.  m  13  :  — 

Sum  a.^775*  -825.  — —  16:6 

-*5*    *3  s  — 

Sum  4.225.  s  A  4i  4 ;  tf  Sum  Prode 

j.  But 


^Addition  ofDeciimls. 
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3.  But  becaufe  the  Decimals  that  occur  in  Fta&ice  ate  generally, 
if  not  always  promifcuous,  that  is,  neither  all  compleat  Decimals, 
nor  infinite,  (certain  or  uncertain)  therefore  Examples  of  fuch  mixt 
will  be  the  moft  ufefuL 


EwwfU  3. 

Example  4. 

Example  f>  '    ' 

Of  a  mixt  Number. 

Pnmtifcuons  Decimals* 

Promfcums  Dmlm&tt, 

I j#7<S5>  ■  {  *     ■  k 

•175*5 

&C.  '  l*  v  ,* 

19876.5;    * 

.6r. 

>.9G6&666 

1987.65. 

•7**39 

•"345 

198.765. 

*l  .5.         % 

7.6777777 

19.8765. 

.17234  . 

4.00276   *- 

1.98765. 

.97548 

.9*19*19 

•5>r 

.        ..127*9 

Sura  22084977915. 

.87654 

.25. 

.09842 

.p. 

% 

14.78593  Sun*.  * 
■    or  14178593  24  r? 

fSumrr  5.44447 
—  ..-••  \  or  =  5.4444861^1 

By  the  3  firft  Examples  you  fee  how  eafy  the  Addition  of  Deci- 
mals is,  when  placed  as  they  ought  to  be,  and  fo  many  are  cut  off 
for  Decimals  in  the  Sum,  as  are  the  greateft  Number  of  places  of 
thofe  given ;  which  is  fufficient  for  the  underftanding  of  this  Rule. 

But  becaufe  fome  have  made  a  difficulty  where  there  was  none.' 
by  talking  much  of  repeating  Numbers  >  I  have  given  the  two  Iaft 
Examples,  to  (hew  that  the  common  Method  is  accurate  enough 
without  taking  notice  of  repeating  Digits  as  differing  from  others. 

In  Example  4.  there  being  2  Decimals  confiding  of  repeating  Di- 
gits, I  put  down  only  thofe  next  the  Point,  and  fum  up  them, 
1  ft  faying  9  and  6  is  15,  and  i  carry 'd  (fuppofing  the  9  and  6 
which  repeat  were  placed  2  places  more  to  the  right  hand  than  5 
places,  the  greatelr  Number  given)  is  6  :  which  I  put  down  as  you' 
fee  in  theloweft  Line,  and  fey  1  and  2  is  3,  and  4  is  7,  and  8  is  15, 
and  4  is  19,  and  9  is  28,  and  5  is  33,  and  (coming  downward  a- 
gainj  at  every  Series  you  ^fid  upward,  with  the  repeating:  Digits) 
6  is  39,  and  9.  is  48 ;  put  down  8,  and  carry  4  to  the  nejet  Series, 
which  makes  it  29,  and  the  6  and  9  repeating  is  44;  put  down 
4,  and  carry  4  to  the  third  Series,  which  makes  it  39,  and 
the  6  and  9  Repeaters  is  54 ;  put  down  4,  and  fo  proceed 
in  like  manner  to  the  Digits  next  the  Points,  where  the  6  and 
9  are  added  in  courfe,  as  being  there  placed;  fo  the  Sum 
-■••-■  U  is 
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i$  $.44448^  ir  1.  And  if  you  had  filled  only  5  places  each  with  tbc 
a  Digits  that  repeat,  and  had  added  them  as  the  3  former  Examples, 
the  Sum  would  have  been  the  fame,  wanting  onhr  .00001 5,  which 
fuppofing  even  the  Decimal  of  a  Pound  Troy,  is  Ms  than  a  1  oth  of 
a  Grain.  And  in  the  5  th  Example  the  difference  between  die  Sums 
having  regard  to  the  repeated -Digits  and  the  Sum  the  common 
way  is  fa  ioconfiderable,  3s  appears  by  the  2  Sums ;  got  worth  no- 
tice, if  the  id  Rule  of  this  Sedkion  be  obferved. 

I  havt  demonftrated  in  the  ad  Example,  by  the  Addition  of  the 
Specif  ^nfwering  the  Decimals,  tW»:  the  Rules  fo?  adding  Decimals 
are  right ;  I  fliall  here  ihew  that  the  Rule  for  adding  thtfe  is  agreeable 
to  that  for  Vulgar  FraEtiom.  ¥o$  example,  in  fdditig  -tVA-  to  -rrr, 
the  common  Denominator  is  1 00000,  the  Numerators  36500  ant 
96000,  the  Sum  of  which  is  132500;  fo  the  Anfwer,  cutting  off 
the  Cyphers  as  ufelefs,  is  ~4  :  and  dividing  the  Numerator  by 
the  Denominator,  that  is,  cutting  off  3  Figures,  the 
Anfwer  is  1.3*5  :     But  the  fuperfluow  trouble  of  .jtfj 

putting  down  the  Cyphers  being  omitted,  the  Work  .96 

of  Addition  of   Decimals  is  as  above,  and  as  per  ■ 

Margin.  1.32  s 

Sect.  IV.    Subftraftkm  of  Decimals* 

THERE  is  no  difference  between  the  Method  of  this  and  Inting 
Numbers,  obferving  to  place  the  Point  of  the  Subtrahend  ex- 
aftly  under  that  of  the  greater  Decimal.  Two  or  three  Examples 
%\&  fufEce  to  fliew  it. 

Example  1.  Example  2.  Example  j. 

From  .987$.  From  98.7*  From  9876. 

Take  .87654321  Take    .087*5         £akt  =  .1234L 

•W"»*^-»  mm^tmm^mm^mmmm  ■^^««HaM»' 

a  1105679  Remains =98.67235  Remains=9875.8766 

Example  4.  Example  5.  Jverdupoiz*  Weight* 

Prom  123.45  ft.     (km.  Deamt* 

Take  97.  From  £  1.0976  i . .  . . of  from  1 :    1  :    8.9874 

Take  =  .987  ......  or  take  — :  15  :  12.672 


Refts  =5: 264; 


DUfaence. 1106.  »»»*.» or 2=^:   I;  12.3136 

The 
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The  Reafon  of  the  Work  of  Subftraftion  of  Decimals  is  the 
fame  as  is  faid  of  Addition,  dnty  ftibftra&tng  irrftead  of  adding  thfc 
Numerators  i  agreeing  exa&ly  with  thd  Dfedu&tod  of  Vulgar  Frac4* 
tionrs,  in  which  Method  if  the  Cyphers  be  neglefted  in  the  Refults, 
the  Method  fails  juft  into  that  of  Subftra<5tfon  of  Decimals,  Where . 
the  cutting  off  from  the  Sums,  Retainers,  .£ fodu&s,  &c.  is  the 
feme  as  dividing  by  a  Unit  with  Cypfrers  (which  is  the  Nattire  of 
the  Denominators  or  Decimals)  as  is  (hewed  in  Divifion  of  It^ire 
Ntttnbers. 

Sect.  V.    Multiplication  cf  Decimals. . 

THERE  is  no  difference  between  the  Operations  here  and  by 
Integers  >  but  obferve  this  Rule  : 
After  the  Work  is  over,  you  muft  fet  off  fo  Arafey  Figures  towards 
the  right  hand  of  the  Product,  as  you  have  Decimals  in  both  the 
Fa&ors. 

But  if  fo  many  places  are  not  in  the  Produft  (as  it  will  happen 
when  you  multiply  Decimals  of  fmall  Value)  then  ymt  ntuft  make 
up  that  Number  by  placing  Cyphers  t©\vafds  the  Ifeft  hand  of  the 
Produft  next  the  Print.  <   " 


Example  i. 
A  Decimal  by  an  In- 
teger. 
•012345. 

P3* 

* 

24690 

37035 
111105 


1 


*» 


Example  2. 

A  mixt  by  a  mixt 

Number. 

25.324-    , 

mmmmmmmmmmmmmmmmmmtmmmm 

3748964 
I874482 

281 1 7 23 
46&6205 

:    1874482    , 

Not*,  That  in  the  &frth  Example,  be- 
caufe  the  4  is  repeated  ad  infinitum,  there- 
fore I  fay,  9  times  4  is  36,  and:  3  (which 
would  be  carry M  if  you  actually  put  down 
another  4)  &39i  P«t  down  9,  ami  carry  3* 

U  2 


11.505540 


I  Example  3 . 

'    A  mixt  Number  by  a 

Decimal 

36.252. 

.0003  2. 

72504 
108756 


•Q  LI  60064 

itxarftpU  4. 
A  Decimal  by  a  Dt~ 
cimal. 
.12564  ri 

400009 

.0000113079 r  1  • 


Now; 


1 
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Now  if  you  had  put  down  and  multiplied  ioo  Fours  of  thofe  re- 
peated, 10  many  Nines  would  alfo  be  repeated  in  the  Produ&  ;  but 
for  brevity-fake  I  only  put  down  one  of  each  with  an  r. 

7q  multiply  mixt  Numbers,  Decimals,  &c.  and  to  hope  only  fo  rnaxj 
Decimals  in  the.  Produtt  as  you  affign  ;  And  bow  to  avoid  aB  rmm- 
cejfary  Figures  infuch  Operations. 

Cafe  1.  A  mixt  Number  by  a  mixt,  as  1.234704  by  9.2123.  and 
co  have  only  4  Decimals  in  the  Product. 

*»345°4 

3212.9.  =  the  Multiplier  inverted. 


H1105 
2459 

;  »5 

4  , 

* 1.3 1%6  =  the  £rodu& 

Cafe  2.  A  Decimal  by  a  whole  Number,  as  .1234504  by  P2i2f, 
and  to  have  3  places  ip  the  Produft  Decimals. 

.1234504 

3  2 1 29  r=  the  Multiplier  itivertecK 

« 

IIXIO536 

246^01  , 

1234? 
14,69, 

37o 


1 1372.62 1  =  the  Produft. 

Cafe  3.  A  Decimal  by  a  Decimal,  and  to  have  only  4  Decinal 
places  in  the  Produft  ;  as  .12345  by  .92123 

.3  2 1 29.  =  the  Multiplier  inverted 


xnr 

t 


IMrt 


.1137  =Prod«&retyjired\        '-   ! 


Se£t  5.      (tMnltiflicathn  of  Decimals.  1 4^ 

1 .  To  perform  thefe  Operations,  'tis  plain  that  the  Multiplier  is 
inverted,  and. Units  place  put  next  the  left  hand,  &c.  when  you 
place  it  down  to  multiply. 

2.  The  due  placing  of  it  is  the  next  thing,  which  is  to  put  Units 
place  of  the  intife  part  under  that  place  in  the  Decimals  oh  the 
Multiplicand,  which  anfwers  th*t  place  next  the  right  hand  of  the 
Decimals  you  would  have  in  the  Product :  As  in  the  firft  Example, 
becaufe  I  would  have  4  places  Decimal  in  the  Produft,  therefore  I 
put  9  (the  Units  given)  under  the  4th  place  from  the  Point  in  the. 
Multiplicand.  And  in  the  2d  Example,  I  put  3  (the  Units  place, 
of  the  Multiplier  given)  under  the  3d  Decimal  of  the  Multiplicand  ; 
and  in  the  3d  Example,  becaufe  I  would  have  4. Decimals  in  the 
Produft,  I  put  the  Digit  next  the  Point  in  the  Multiplier  under  the 
3d  place  or  the  Multiplicand,  becaufe  there  is  no  hit  ire  Number 
to  put  under  the  4th  place ;  and  place  all  the  other  Figures  of  the 
Multipliers  in  a  reverie  Order,  as  per  the  Example. 

3.  Begin  to  multiply  the  Figure  next  the  right  hand  of  the- 
Multiplier*  when  placed  as  per  Rules  above,  into  the  Figure  (land- 
ing oven  it,  &c.  as  in  the  common  way ;  obferving  at  the  fame 
time  what' Tens  would  be  carry'd  if  you  multiplied  the  next 
Figure  or  two  "toward  the  right  hand,  and  adding  fuch  Tens  and- 
haif  Tens  or  upward  as  Ten,  "and  fo  proceed  with  each  Figure 
in  the  Multiplier  that  hath  another  {landing  over  it,  (emitting  the 
reft)  and  place  the  ift  Produft  of  each  Figure,  vh,..  wh^t  the  rame 
is  above  ten  or  tens  Units,  under  the  Units  of  the  firft  Line,  &c: 
and  not  as  in  common  Multiplication 5  which  Lines  add  op,  and 
the  Aggregate  is  the  Produft  required.  The  3  Examples  above  make 
it  plain,  and  that  much  Trouble  and  many  fupeffluous  Figures  are 
prevented.. 

Cafe  4.  But  it  may .  fometimes  happen,  That,  as  in  the  following  Ex- 
ample, fo  many,  places  are  not  ;p  the  Sum  as  you  propofed  for  Deci- 
mals. :  in  which  cafe  add  1  or  more  Cyphers. 
'  Thus  to  nwltiply:.  12345  by  .234,  fee  the         .12345. 
Worlcln  the  Margin,  to  have  4   Decimal         432.  # 
places  in  the  Produft*;  whcfre  the  making  of  #  ,    • 

ij  Digits  are  faved.  247 

Gafe  5 .  Alfo  it  may  happen.  That  there  ate"  J7    . 

not  fb  many  Decimal  places  in  the  Multl^        '    5 
pltcand  as  you  propofe  fhall  be  in  the  Mul- 


tiplter;  fo  -that  yon  cannot  proceed  as  per       .02  8p  =  Product 
Rule  2.  above '^  in  this  Cafe  you  may  fup- 

t)7- 


' 
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ply  the  place  by  Points  :  thus,  to  multiply 

32.34.  by  7.93245  fee  the  Work  in  the  **-3+-  • 

Margin,  to  bring  out  4  places  Decimal.  54*3^/7 

Tnefe  are  all  the  Variety  I  could  think  of  m  ■"■■  ■'■ 

as  to  this  matter,  which  are  moftly  not  ex-  %%6j9:\ 

tant  before  that  I  know  of:  And  the  foi-  19100. 

lowing  Compendiums  are  intirely  my  own  9702 

Contrivance  ;  and  if  any  of  them  are  ex-  U47 

tant,  lean  aflure  the  Reader  I  borrowed  129 

nothing  therefrom.  itf 

255.5354 
New  COMPENMUMS  in  Multiplication. 

1.  To  multiply  fy  any  Faftor  under  20  at  once. 
v       Example  3J45*7  The  common  Way    z.tftj 

.    '  by    .19.  .19- 


Mb 


•*J*773  Produd.  3  ***<*} 

The  Probation  .656773 


* 


2«.  To  multiply  by  any  Fa&or  between  100  and  no  (exclufivfej 
at  once. 

Example    34557                     T%e  amnion  Way  34?*? 

.10$  .108 


,ii..  —.  4. 


Prob.  =  tfiiA%6 


3.  To  multiply  by  any  Faftor  between  in  and  n«  (inolnlwe) 
at  once.       #  .  ^ 

•fixrt^rA      .34^7  TbewmmmWq  &4i6j 

Prob.  a  4»«4«3P 

4- To 
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4.  To  multiply  by  my  Number  between  i  j  n  and  1 1  ip  (inclu- 
sive) at  once. 

Example    3  47  6  7  The  common  Way  =  3 4$  6 7 

11.14.  11.14. 

^  138268 

385076.38  =  Produft.v  34Jtj7. 

345*7 
34^7 

Pjrob.  =  385076.38 


1^m*nr+*m*i^*>Hinp^nmw 


**1^^**^m**^m*f4^mmmmmmm*m*m'm*-^mm0m**^**^^*mm 


j.  To  multiply  by  a  Faftor  between  1 1 1 1 1  and  1 1 1 19  (inclusive,) 
putting  only  the  Produd.  * 

The  common  Waj'=.  3456*7 
Example    34557  111.16.. 

»»•«*■  20740  a 

384*4*7.7*  sc  Produft.  j*^*7 

345*7 

Frob.  =  3842457.72 


6.  To  multiply  by  a  Fador  between  20  and  100  exclufive. 

Exaupk    3.45  * 7-  ?4e  c<www»  #fy  =  3 .45  67 

5  5  by . .  6$ 

Prob.  =  224.6$;  5. 


7.  To  multiply  by  a  Fador  corififting  of  a  Cypher  between  two 

Exsmfle    .34^7  the  common  Way  =■. 3456*7 

605  <?ojr„ 

.    aojuj©35  =5  R»<to&  107402^ 

Brob.  =  200.13035 

.8.  T6= 


8«  To  multiply  by  a  Faftor  confining  of  2,  &c.  typh&fpct^peik 

two  Digits.  ,.v  :  *n  mitim 

Example    3  45  67  The  cmm*IV*y^  AMqjjfc^ 

_     ,  _  "  ..........        i7*Wj«i« 

Produa=ao7j7483J  .     .  ^apy+oaw:;   ^ 

Pr6b.=-*c»7  j  7*^835*4 


>  • 


9.  To  multiply  by  a  Fa&or  confiiling  of  fo  many  Cyphecs  bo; 
twee*  two  Digits,  as  there  ace  Places  io  the  Multiplicand.        .   , 

•  347*7 


Produd  =  207402172835 


.**• 


10.  To  multiply  by  any  Fa&or  between  100  and  260  ;  only -pot- 
ting down  the  Produd. 

.    Example    234*5  7fo  cemmn  Way    23456 

Produa  =  3<yi2224  "117180**" 

_*345* 
Prob.  =  3512224 


•  « 

11.  To  multiply  by  a  Faftor  oonllfting  of  a  Unit  between  any 
2  Digits. 

Example    23455  7fo  common  ^9  =  23455 

415  "  4i5 

03«24'i 


Prob.  =  07575*5 
ty  putting  down  tlie . 
Figures  of  the  Pi 

lit  From 


Thus  far  by  only  putting  down  the 
"    "    "\odud. 


1%.  From  what  is  above,  it  is 
plain  that  any  ftfimber  maj^be  mul- 
tiplied by  a  Fa^of,  beiiig  the  Square 
or  any  in  the  Propofitions  above,  or 
the  Rectangle  of  any  two  of  them, 
by  only '  making  1  Line  befides  the 
Produft.  For  Knowing  that  1235  is 
the  Ptoduft  of  65  by  19,  multiply  for 
example  34567  by  *9  (asjp*r  Cafe  1.) 
j>roduceth  656773  V  and  that  by  65 
(as  per  Qdfe  6.)  prqdubeth  42690245 , 
the  fame  as  J4Jtf7-^y  X235. 


caW  $fP«im$s* 


or  34557 
by  50*751586 


a7<?536 
17*835 

34**7 
I7?8?S 

Examf.xl    24.1969 

■  froved.     207402 

207402 


»  -r 


Examp.  1. 
345*7 

'  **5<*77? 
65 


Ex  amp.  2. 

0  345*7 
xiii6 


§84246772 
< -  ,*11  6065 


Proof  =r  2367401865*60 

■     *  •*  * 

The  Faftor  6675 1 5  80  be- 
ing the  Redangle  of  the  z 
towards  theie&.hand;  there- 
fore 34567  is  multiplied  by 
'6675  r58b,  by  only  making 
:' 9 '-Figures  befideis  the  Pro- 
duft  j   which  is  -32  .fewer 


42690245  1  ft,<xi,.=23o74oi86586p    [  than  rnuft  be  put , down  and 
•*^    *    H      v '  *  added  in  thp  common  way. 


**> 


1    *  v  -   v.   *  ^      * 


*  13.  Or  if  a  Faftor  or  Multiplier  cohfift  of  the  Figures  in  any  two 
of  th*  former 'Digit*;  #tt  put  doVfiHrf^cottrfejithglkme  may  be 
f>erformed  as  follows :  '"  »%  +'  lM-  <  <  -  ■  v 

.  *Tbe  common  Way  12,345 673  2. 

111166005 


r»«r»  •-    1    '•»         »»»• 


ilr"i  166005 


7413 5:7675660  =the  muhipd. by  6005.      *    6  x  7183660 
1372345032912  =  die  multiplied  by  11116.  J    740740392 

\        >  74074  °  J9a 

=  13 724x91  ^81(5^95 660  =  Produ&  J  12345673* 

-**    *l  •-'      -  "345673* 

By^  this  Method  there  are  put  -  4^45673  * 

<I5wn  ancfadded^ j8  Figures  few-  1 2345 673a       

er  than  in  the  common  way:  *  ■ ■ 

.  J'^eeJattfo  /the "Proof  of.  the  laft   |  Proof  4b  x3724iisHd$;tf79566o 

Example  in  the  Book  fave  one,  ? 

where  9  Places  are  multiplied  by,  and  only  5  Lines  made* 

14- To 


$ 


&£>£ 
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i»345tf7893a 

77777777 

■  1     ■  »*■    ■  ■  ■    ■ 

864X97^5^4 


14.  To  multiply  bv  a  whole  Number  cpnfifting  of-  any  Dig.t 
peated  any  number  ot  times,  as  fuppofe  by  7  repeated  &  times. 

OmmonJVay     1*34.567893*. 

77777777 

8641  975*5*4 

8^41^752^24  . 

8^4197525*4 

,86419752524-       ^ 
86419752524  > 

86419752524 

86419752524 

86419752524 

Proof  =  9602 19462886694164 


960  2 1 946  288  6694 1 64  Produft. 

SN&*,  This  Invention  is  fo  much 
fhorter  than  the  common  Way, 
that  in  this  Example  there  arc  77 
Figuffcp  fewer. 


15.  To  multiply  by  a  Decimal  confifting  of  any  Digit  repeated 
ad  infinitum,  very  eafily,  briefly,  and  accurately. 


Note,  This  is  done  with  84  Fi- 
gures fewer  than  the  common 
Way,  and  is  about  xoo  nearer  the 
Truth. 

In  this  Cafe  cut  one  place  more 
from  the  Produft  than  the  Deci- 
mal Places  in  the  Multiplicand,  for 


1234567893* 

•77777777;  *V- 

86419752524 
Produft  9601 194724-8  r  1 


Becimals  of  the  Produft  ;  or  fo  many  more  than  one  as  there  are* 
Cyphers  before  the.repeated  Digit  of  the  Multiplier. 


«■■ 


16.  To  multiply,  by  a  mixt  Number,  confiding  of  any  N*mber 

ed. 


of  Digits,  repeat 

Example. 

*9   1 234567  89 J 2" 

by  =  77777777  A- 
by  7  ==86419752524 

lfcodu&=  9.602  J^47248888^8ri 


Eer  Proof  of  this. 
12345678932    v 

by  7777-  ~ 

+r      if 

=  96012345054164    , 

and  by  7,d£.  =9602194724.8 


Sum  =  9602 1947248888.^1 

DJreBms 
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"  Directions  concerning  the  16  Compendium  ahve. 

...  . »- 

As  to  Compend.  i.] It  is  performed  as  in  common  Multiplication 

by  $>,  only  adding  the  Digit  toward   the  right  hand  of  every  one 

'that  you  multiply  by  the  9  ;  and  when  you  have  multiplied  the  laft 

in  order,  add  what  you  carry  to  that  Digit  next  the  left  hand,  and 

that  gives  the  2  laft  in  the  Produft. 

Compend.  2.]  Work  as  in  the  laft,  only  with  this  difference,  that 
you  muft  add  the  7  in  Units  place  to  the  Produ&  of  8  by  5,  and  the 
6  to  the  Produft  of  8  and  4,  &c.  Laftly,  add  what  you  carry  to 
the  4,  is  7;  and  then  put  down  the  3  next  the  left  hand.  .. 

Compend.  3 .]  When  there  is  1  in  Units  and  1  in  Tens  place,  be- 
fides  a  place  Decimal,  or  1 14, 1 15,  117,  tfc.  you  muft  adcl  to  each 
Produft  of  every  Digit  multiplied  by  7,  the  2  next  Digits  ftanding 
towards  the  right-hand,  when  there  are  fo  many.  As  to  the  Pro- 
duft  of  6  by  7,  I  add  the  7  next  the  6 ;  and  then  fay,  7  times  5  is 
35,  and  5  carried  is  40,-and  6  is  45,  and  7  is  73  >  put  down  3, 
and  carry  5 ,  &c.  Laftly,  when  you  have  multiplied  the  3  by  .7, 
and  added  the  4  and  5,  add  the  3  carried  to  the  3  and  4  is  10,  and 
1  carried  and  3  is  4. 

Compend.  4.]  This  is  performed  as  the  laft,  only  adding  3  -Figures 
/when  you  have  fo  niany)  ftanding  toward  the  right  hand  of.  every 
Digit  which  you  multiply  by  the  4.  And  at  laft  the  3  carried  is 
added  to  3,  4  and  5  is  iy,  and  the  1  carried  (the  j  being  put  in 
theJProdud)  added  to  the  3  and  4  make  8,  which  put  down,  and 
the  3 ,  as  you  fee  in  the  Example. 

Gmpend.5.]  Whereas  here  you  have  4  Units  towards  the  Idft 
hand,  you  muft  add  4  Figures  (when  you  have  fo  many)  ftanding 
towards  the  .right  hand  of  every  Digit  you  multiply  by  6.  And 
what  is  carried  muft  be  added  to  the  4  places  next  the  left  hand  of 
the  Multiplicand  at  laft,  and  then  3,  and  then  2,  and  then  put  the 
3  in  the  Multiplicand  down. 

Compend.  5.]  Say  5  times  7  is  35,  j  and  carry  3  ,•  j  times  6  is  30, 
and  3  is  33,  and  6  times  7  makes  75  ;  put  down  j,  and  carry  7, 
and  fay  5  times  5  is  25,  and  7  is  32,  and  6  times  6  makes  68  ;  put 
"'down  8,  and  carry  6,  and  fay  5  times  4  is  20  and  6  is  26,  and  6 
times  j  *makes  56;  put  down  the  6  and  carry  5,  and  fay  y  times  3 
is  15,  and  5  carried  is  20,  and  6  times  4  majjtfs  44  >  put  down 4, 
and  fay  6  times  3  is  18,  and  4  is  22. 

X  2  Cm, 


p 


t&     gmmitM $ mm* 


"  '  Compend.  ^J  In  thi$  ExamMe^  became  there"  is  p  Cyirtfct*bet**e^ 
you  muft  multiply  the  two  firft  as  uraai^  ami  to  tKe~  Pmdt^r  of  the 
j.tti  tfce^d^dd.what  is^atj-je^  wjd  ,jthe  Prp<|n#  rf  tta  »  ki  die 
firft. or  Unites  nla^e  of  the,  tyultiplicand,  .jTKen  to.  .the  KofottoF  5 
in  the  4th,a44.vhat  is  carried,  anii  the  ?$p$u6:  of  $Lt\Q  tig  id  * 
f*  &x.  and  laftly  multiply  4,  then  3  by  the  6,  and  put  the  PfdJfti& 

down.  ^  .lf  ,.„•!    .  t  ...    t    •  jut-  -»«  .    ,++  j ' 

*'  ttagtotA^.],  Multiply  as  ttfual  to.muT^rply.t^e  4^  then  4£yy£  times 
4,  is  20',  *nd  2  i?  22,.  apd  $  iii^J^e  Jjsf.<54,  .4  Ancl  party  6  ^,5 
times  .3  is  15,  and  6  is  21,.  find  A  times  .the  6  (or  ,36^  makes  $7 ; 
put  down  the  7,  and  multiply  tne  5',  '4  and  3  by  the  tf,  adding  die 
j  carried.  ,  ,        {  -f  * 

Cowpend,  9.]  In  this  and  the  like, Cafes  there  fe  no  more  difficulty 
than  in  multiplying  by  a  tingle  Digjt ;  for  ( the  dumber  of  CypEers 
being  equal  .to  the.  Places  in  the  Multiplicand,  the  Pxodud  by.  the 
6  falls  juft  to  the  left  hand  of  the  Product  by  the  j.  .  But  if  the  Pro? 
du&  of  the  Digit  next  the  left  hand  by  that  iri\  pairs  place*  and 
what  is  carried,  be  lefs  than  10,  then  a  Cypher  snuftlx  put  down 
between  the  two  Produfts.    

Compend.  10]  This  is  performed  by  confidering*  tEe.  Nature  M 
the.  Operations  of  the  firft  and  fixtfr  Compendiupis.    For  4  traces  6 
k  24,  4  and  carry  2  ;  4  times  j  is  20,  and  2  carried  and  5  times* 
makes  j  2,  2  and  carry  $  ;  4  times  4  is  itf,  and  5  is  21,  and  ?  times 
j  is  46,  and  rf  in  Units  place  makes  52,2  and  carry  5  ;  4  times  3  is 
12,  and  5  is  X7f  and  j  tiroes.  4  makes  37,  and  5  (in  Tens  place  of 
the  Multiplicand)  is  42,  2  and  carry  4:  4  times.  %  is  8,  and  4  is 
12,  and  5,  times  3  makes  27,  and  4  (in  Hundreds  place)  is  3 1  ;  put 
down  1,;  and  carty  3-  .Then  (having  multiplied  all.  by  the  firft  Fi- 
gure) I  fey  y  tiipe$  ?  is  10,  and' 3  carried  is  13,  and  3  in  Thou- 
sands place  is  16;  r  time  2  is  2.,  and  1  carried  is  3. 
.,     Cvmfend.  11J  This  is  performed  as  the  laft,  only  inftead  of  adding 
the  Digit  next  the  right  hand,  &c.  to  the  Product  of  the  fecond  Fi- 
gure iivthe  Multiplier,,  yqu  muft  here  add  it  to  the  Produd  of  the 
siirft  Figure,  becanie  the  1.  (lands  next  diat&igit;  and  then  you 
&eep  to  the  ift  and  tfth  Compendium*,  asjn  tbe,ja£.  . ,       . 
>,     CmfenL  12.]  By  this  Compendium  is  Jj^ewn  hjow  to  multiply  *by 
r«d<J7jij£o,  or  oth^r  large  Number  jmxlupecf  by  the  Multiplication 
&{x%  or  Square  of  otic  known  Number,  (jy  only  making  1  Line  lie- 
fides  the  Product     The  Example  ^is  thatof  t|ie  jth  ^n.dT^t^i. 

Compend.  13.}  This  is  likewifean  Exataiple'  mewing  howJ'the: 
Work  of  Multiplication  by  large  Numbers  shay  be  fitaxten'd,  fay 

dividing- 


dMrig  flMll  kfge  Number  into. a,  ^  ^  fash  Numftq?S|t$  fall 
within  Come  of  the  abovefaid  Rules  :  as  11116600$  $  divide.  intft 
1W0  MykipHeW^  un*  and  tfooy ,  6*c  done  at  twice. 

GbiNptftf.  t4«]  This  Compendium  is  performed,  tfrft,  by  multir' 
ptyittg  the  given  Number  by  one  of  the  uepeated  Digits,  as  in  the 
Efcrfnpfc  *bd9e  **  ****«&  is  85410752524,  fnwu  wjiteh  thje  geaeret 
Produft  is  fottrtd  thus  $  Add  that  Paodu&  froca  the  right  hand  tqwari 
(ike  left,  aftd  fay  4*ftd  2  is  tf,  and  5  is  11,  (put  down  the  4,  <5  and 
i,  and  tor  every  10  yeu  arrive  at,  put  i  to  the  Sum  pioqe  thap  what 
is  wrtcfetiown)  aad  n  is  la,  iand  2  is  14,  and  5  is  i^y  ^nd  7  i$  2^ 
puttifcwn  the  4,  9  and  rf;  then  adding  *  jnoup -for  the  ad  10,  j  fay* 
Ud  1 15  27,  and  p  is  3d,  and  1  (for  that  3d  jo)  is  57,  and  1  next 
the  p  fe  3$  j  So  I  put  down  the  6  and  8. 

Thea  becaufe  I  have  added  as  many  places  as  ate  in  .the  Multi- 
■plter,  1  ieare-out  Units  place  (4)  and  .add  irem  a  ifi  Te^s  place  to 

4,  the  3d  figure  irom  the  left  hand  inclufive,  which  with  the  3 

carried  (part  of  the  (aid  3  8)  makes  another  3  8 ;  put  down  that  8, . 

land  carry  3,  fo  adding  that  to  s,&c.  tf>6>  the  2d  Figure  from  the 

left  tfand  (leaving  out  the  1  firft  Figures  next  thexight  hand)  that 

~Sufti  is  42  ;  I  put  down  the  2,  and  carry  4,  adding  that  to  2,  (the 

'4th  frefcn  the  right  hand,  leaving  out  the  524)  and  (o  forward  to  8., 

titer  the  Itkhmd  inclusive,  the 'Sum  is  46  :  I  put  down  the  6,  and 

'add  the  4  to  the  Figures  between  5  and  8  inclufive,  (leaving  put 

^the  25:24)  and  the  Sum  is  44,*  I  put  down  4,  .and  add  4  to  theJBl- 

"gtfres  between  7  and  8  inclufive,  (leaving  out  the  12124,  and  fo 

tVety  time  I  leave  out  1  more)  as 4  and  7  is  *i ,  and  9  is  20,  &c.  59 
f&  makes  jfp  ;  >  put  down  the  .p, :  and  add  3  to  $641$,  j&  they  ftfind : 
'fiKmthe'righrtoteft^as  before,  and  the  Smrusbji  ::p.ut  downer; 
HttidJadd3  to4  8*41,.  as  tai^t;  beforehand  tbe&im  is-22  j^utiown 
"Khe!  2,j  Afid ;  add;  2 -ten  the ► 864  .as  aforefajd,  and  :the^J5um  is  20  ;  o, , 
and  carry  2  and  6  is  8,^aud  8  is. id;  put.  down  6,.. and  jay  1  and  .8 
is  p  :  fo  have  you  the  Anfwer  only  by  eafy*  Additions. 

Comfend.  15%]  If  the  repeated  Figure  be  a  Decimal  for  the  Multi- 
plier, I  multiply  as  before  to  gain  the  8641^752524  ;  whence  the 
Produd  irfound  firft  by  adding  that  whole  Line  from  the  right  to 
the  left  hand,  which  makes  53  :  I  add  the-  5  to  the  3  is,  8,  which  I 
put  ddwi  fcr  the  repeating  Digit  of  the 'Prod  aft.  Then  add  the  5 
carried  to  2  (in  Tens  place)  and  that y to-  the  *aft -of  the  Line  to- 
wards the  left  hand  makes  54  >  put  down  the*  4,  -and  carry.  5  to  the  - 

5,  (in  Hundreds  place)  &c.   adding,  all  towardthe  left  hand  as  be- 
fore,  leaving  out  *  toward  the  fight  for^ev^ry^^igit-put-Jn.  tke  • 

Sum : 


i5$         e^lttplication  :tf Dtcimkr  C^agj^. 

Sum  :  which  is  a  moft  eafy  and  brief  Way  of  anfwe^iag  ^11  Qpe- 
flions  of  that  kindV  .  .  ;  "'*'    "J     #, 

CompencL  16.]  If  the  Multiplier  be  a  repeated  Digit  tend  a'*ifixt 
Number,  you  have  nothing  to  do  more  than  in  the  lalt  Compendrofn : 
only  to  put  fo  many  of  the  repeated  Digits  towards  the  right  hand 
of  the  integral  part  of  the  Produft,  as  there  ate  plfttes  in  the  inte- 
gral part  of  the  Multiplier,  as  in  the  Example  itf.  above. 

A  fecend  Example  of  the  16th  Compendium,  to  multiply  1234 
by  333-3333333*  Cft-  or  333.3  r..   See  ,the  Operation, 

Multiply  123  4  Proved  thus 1234 

by . .  333-33333333*  **•  « per  ijth  by  .3        .3  r 


3702  is=4ii-3ri 

and  by  333  =410922 


4^333-3  r=  P*odu&. 


Sum  =  Proof  =  411333.3  r 

{ifodi 


and  j  is  11  >  put  1  down,  and  carry  1  to  3  makes  41 1.3  r;  and  be- 
caufe  there  are  3  places  Integers  of  the  Multiplier,  I  therefore  put 
3  places  of  the  repeating  Figure  towards  the  right  hand  of  the  41 1, 
makes  41 1 3 33.3  r  the  true  Anfwer,  as  by  the  firft  Example  and 
Rules  for  working  the  fame  under  the  lad  mentioned  Compendium. 

17.  Or  if  it  fliould  be  fuppofed  (tho  fuch  a  thing  does  not  -often 
happen)  that  the  Decimal  Digits  repeat  in  both  the  Fa&ors  ;  then 
work  as  under  the  15  th  Compendium,  and  to  .that  Refult  add  the 
Produft  by  the  next,  &c-  Digits,  putting  down  .what  woqld  be 
ried  if  the  Decimal  Digit  were  really  repeated. 

Example.  l-6r  Proof    3I  ==  y 

4.3  r 


Produft  =110 


4i  —  1 


Sum  =?  i,22  rl 
Produft  =  i^6r  j 

Sum  =  Anfwer  =  i$»8r  1 


and  V  by  V  =  *¥  =  *5-8r  * 


•#• 


18.  Bat 


5e£t  5. '    <£\4Mtiplication  <>fT>tcmak.  r  J9 

18.  feut  if  the  repeating  Digits  in  botti  Fa&ors  begin  after  tfie 
Primes  place,  (altho  the  Cale  may  rarely  happen)  you  may  proceed 
as  in  the  following  Example. 

To  multiply  27. i6r  1  by  5.23  r  1. 

27.1666666,  &c.  ' 

J-2j333333,efrc.  /  '         '  - 


.8150  =  Produft  by  .03  in  rj.idrt 


'/ 


.901  ri  =  Sum  of  the  laft  Line,  a$fer  15  th,  &c  Coropend. 
5.4337*1  =r*27.i5n  in  .2 
I3j.833ri  =*  2j.i6ri  in  5 

142.172  r  1  =  the  true  Produd,  or  Sum  of  the  three  laft  Lines* 

'  I,  need  fay  no  more  to  illuftrate  the  laft  Example ;  and  having 
now  finiflted  what  I  thought  might  be  of  real  ufe  iir  Operations  of 
Multiplication,  whether  by  Decimals  or  'Integers ;  I  fhall  not 
trouble  my  Reader  with  ufelefs  as  well  as  troubleforite  add  tedious 
Speculations.  But  for  the  Solution  of  .all  Qfoeftions  in.Pra&ice,  as 
of  Concrete  Numbers,  I  refer  to  the  third  Rule  in  the  next  Se&.  (6.) 
for  making  your  Decimal  longer  or  fliorter,  as  occasion  requires,  ac1 
cording  to  the  Greatnefs  of  the  Number  by  which  fuch  Decimal  is 
to  be  multiplied  :  for  which  purpofe  a  Table  is  there  inferted,  ta 
dire&  on  almoft  all  Occafions. 

Thefe,  j  8  Compendiums,  as  well  as  the  3  or  4  Cafes  preceding- 
ithfcm,  are  new '  to  me ;  tho  I  am  fince  my  writing  them  informed; 
that  one  or  two  of  the  firft  and  moft  eafy  of  thefe  Compendiums  are 
in-Mr.  Ljburn's  Arithmetic  :  however  that  be,  I  have  no  reafon  to 
omit  any,  as  being  my  own  Contrivance. 

THete  Operations,  altho  at  firft  they  may  feem  difficult,  and  to 
burthen  the  Memory ;  yet  I  can  aflfure  the  Reader,  that  by  Ufe 
they  will  become  as  eafy  as  common  Multiplication,  (as  I  know  by 
Experience)  and  that  they  very  much  abbreviate  the  Operations, 
cannot  bedcny'd :  nay,  many  of  thefe  new  Compendiums  are  not 
only  fhortet,"  but  eafier  and  more  accurate  than  the  common  Way. 
And  I  doubt  nor  but  thefe,  and  thofe  -many  in  Reduction  of  Deci- 
mals, heing  new  and  great  Improvements,  will  be  accordingly  re* 
ceived  by  the  Ingenious, 


160  Jhwtfmtff&ttimls. 

That  Multiplication  of  Decimals  is  Jam  by  the  Jape  jfatfej 

Vulgar  Fra&iw. 

To  inftancc  in  multiplying .  1 26 

by  .74:   According  to  the  Rule  •IatfVMn«%^    — . 

of  Vulgar  Fraftions,  the  Produft  ^rHuweaun 

of  the  Numerators  is  93  24,  of  the  +*n  '  ' 

Denominators  1 00000,    the  new  9314  Pmcfaft, 
Fraftion  S.lll.'  as  a  Vulgar  j  or 

%is  a  Decimal,  by  the  Rule  in  No-      Denominators*1000 
tanon,  .093 14,  that  is,  93314  be-     <  **mw"*u»w»^  |qo 

ing  divided  by    1 00000,    quotes  - — rr- 

.093  24.  ;  Rfod«ft ?=j.  looppo 

Hence  appears  wherein  the  Pre- 
ference rf  the  Decimal  FraSbon.<m-  .  tbftC  is  Tmrr^Yjgg*- 
fifts :  As,  or  .093  24  as  Decimal 

1.  In  the  eafy  Multiplication 

of  the  Denbmwiators,  vhich  is  -only? putting  1  the.  Cf  pJ^s-^^e 
one  toward  the  right  hand  of  .the  other. 

2.  In  that  the  Decimal  can*  be-qepycfed nW<he»t  jjs yChMgypa- 
tor.    And, 

3 .  In  cafe .  of  finding  the  Vatac  of  *b$;  T$t&m±  £^^>n>ndiy  di- 
viding by  the  Denominator  is  .dope  i  by  Ia%^ttonA  ^^^in.^Uf^S^ 
Fra&ions  'ofteir  requires  a  tedious  Operation*.^. 

Sect.  VI.    Divifwn,^ Decimals. 

iHp'HIS  Rule  is  therfame,*  as,t»*he  Opeww?n,t  w^th,  l#gifioqrof 
■vl     Intire-Numbersi  butit.muftbeisj^iyed, 

1.  To  know  how  many-Cyphers  to  add  to  the$iT#faid%  that  Jo  iheyQm* 
tiem  may  have  a  competent  Number  qf. Decimal  PJafes,  T  tjricg  tftis  . 

-  Rule.  Confider  how  many  Decimals  will  Suffice  to  #be,  ia;  your 
Quotient,  (upon  the  Foundation  of  f  hei  R,ule  of  jPeqfpals,  .a$,per3jhe 
little  Table  following  the  nex*  Rule)  gnd  add  that  ]}Juxpbej:  jx^jfbe 
Decimal  Places  in  the  Di vifor,  and  then  write  the  DeciraaJ  PJase^m 
the  Dividend  equal  to  that  Sum,  by  jni^i^  Cyphers :, toy ard.xhc 
right  hand,  if  need  be. 

2.  7i  hum  (when  the  JVork  cf>  Dittifion  ^  ^e^ed^ho^  JffflftfPfKtft  «f 
the  Quotient  art  Decimal.  "   j*      ' 

Rule.  The  difference  between  the  Decimal  Places  ip^.pi^pnd 
and  Divifor,  are  the  Decimal  Places  toward  the  right  hand  of  the 
Quotient.  But 


i 


tomflbtf 


$61 


But  if  fo  many  Places  be  not  in  the  Quote  as  the  faid  difference 
is,  yon  muft  make  up  that  Number  "by  prefixing  Cypftert  towards 
the  left  hand,  as  per  the  Rule  in  Redu&ion. 

I  could  here  give  another  Rule  for  this  purpofe,  but  it  apt  being 
fo  intelligible  and  ufefut  in  all  Cafes,  the  interring  of  it  may  only 
ferve  to  hinder  the  Learner  in  his  Progress  ;  I  therefone  omit  it. 

A  few  Examples  will  enable  the  Under  to  apply  the  Rules  abote, 
and  fully  to  underftand  Divifion  of  Decimals ;  as  in  the  9  Cafes  fol- 
lowing.   But  firft  obferve, 

3 .  The  Number  of  Places  in  a  Decimal  Sufficient,  when  to  be 
multiplied  3$  followeth. 


1 


In  the  Decimal  of 
/.  1  Sterling. 


*  be 


*iMes\m!l»plied 


f-ffi- 

cunt 
9 

8 

7 
6 

5 
4 
3 


by  tbefe  or 
under. 

i 000000 

1 00000 

10000 

xooo 

IOO 

10 

1.0 


In  the  Decimal 
of  i  Shilling. 


When  to  be 
multiplied 


**nt\    under. 

20000000 


Place* 

dent 

9 
8 

7 

5 
4 


9 
8 

7 
6 

5 

4 
3 

2 


2000000 
200000 
20000 
2000 
200 
20 
2.0 


IntheDeamallln  the  Decimal  In  the  Decimal 


tflkl  Troy]  of  lb  Averdu. 


Pla-\ 
ees 


When  to  be  Plfi-\Wben  H  be 


multiplied 
by  the f 9  or 
under. 


ets  I  multiplied 
fufi-  iy  tbefe  or 


if  1  Barrel  Beer. 


citrtt. 


190000 
' 19060 
1900 
190 

19 

l9 


8 

7 
6 

J 

3 


under* 

p   J40OO00O 

400000 

40000 

4000 

400 

40 

4.0 


Pla-UVbe*  to  be 
ees    multiplied 
fuffi-   by  tbefe  or 
fient   under. 

5>  j  800000 

8  380009 

7  3  8000 

6  3800 

5  •  3*> 
4  38 
i       '  "  3.8 


Wthoutlo- 
fingaXJritt 
of  the  leafi 
yDenomlnar 
tion. 

Vid.  alfo 

Cafie. 

above. 


I  have  inferted  this  T3ble,  that  you  may '  not  run  your  Decimal 
to  more  places  than  are  abfolutely  neceflary. 

To  apply  the  firft  andfeconi  Rules-above.  -    . 

Example  1.  To  divide  a  mixt Number  by  a  mixt,  as  237.34^1084 
by  25.324. 

25.3-24)  237.34^084  Cp.37241- 

Examp.t.  To  divide  11.50554  

by  932,  fo  that  fix  places  Decimal  ~ 

may  be  in  the  Produ&.  -r- 

932)1 1.505  54o(.oi2345=Quote 

as  per  the  2 

2185  Rules  above, 

-— -—  adding  I  Cy- 
— - — *  .  ■  ■  pher  to  the 
•     4tP4         Dividend. 


94309 


183371 
61030 

103828 


25324 


4660 


Exam- 


i6z  Dtvifitm  of  Dtomds.       Ch*p*}. 

Example}.  To  divide  .12345*7  by.fai,  a  Dedmil  by  &  Deci- 
mal, and  to  have  fevea  Decimal  places  in  the  Quote* 

Here,  according  to  the  firft 
Rule  above,  to  have  7  places  in    ^ir). 1134*67 oao (.$$4*603 

the  Quotient,  I  mnft  have  ioin  r.        

the  Dividend,  which  I  make,  the 
other  places  up  by  adding  chnoe 
Cyphers. 

2.  According  to  the  2d  Rule, 
I  point  off  7  Decimal  *  places  in 
the  Quote,  becaufe  that  is  the 
difference  between  thofe  places* 
in  the  Dividend  and  Divifor. 

Example  4.   To  divide  a  De-  *7 

cimal  by  a  whole  Number,  as 
•463  by  3214,  and  to  have  8  Deciaral  (laces  in  the  Quotient* 

3  2. 14)  4*3  00000  (.000 1440$ 


»7iT 

W6 

1927 

IOOO 

•  #  •  • 

< 


Example  f.  To  divide  a  whole  TI160 

by  a  mi*t  Number,  fo  as  to  have  '-2 — >_ 
9  places  in  the  Decimal  Part  of  13040 

the  Quote;  as  9  by  3.214.  1840a 


3.214)  9.000600000000(2.80024891  r 

" !  *    =theQjiote 

2  5720 


2IJO 


80OO 


15720 
28<$40 

29280 


32tfO 


45refts. 


.    Example  6.  To  divide  a  whole  Number  by  a  whole*  and  to  have 
xo  Decimal  Places  in  the  Quotient ;  as  5  by  305. 

Exmfl*%   To  divide  »    3^>5.oooooooo(jo  (.01305,8^01 
xnixt  Number  by  a  Decimal ; 
as  125999  by^oo2:  and  to 
to  have  4.  Decimal  Places  iu> 
the  Quotient. 

.00*)  1.2599500  (629.9950 

Half  the  Dividend  gives  the 
Figures  of  the  Quote, 

ExamfkZ.  To  divide  a 
whole  Number  by  a  Decimal,  *  *  * 

as  5>j>p  by  .00013  ;  and  to  have  only  3  Decimal  places  in  the  Quote. 

Example*  9.  -To  divide  a    .oooi3)p^>ooooooo(7<#4tfic.*84 

Decimal  by  a  mixt  Number,  ■••■': 

as  .5.  by  7.5V ;  and  to.  have  «  "^     ; 

places  Decimal  in  the  Quo-  — — — 

pent:  wbichare fufficieot in  IIQ  , 

cafe  of.  Decimals  of  a  Gallon,  <fo 

and   the  Quotient  not  ft*  .80 

q,vri*ed  to  bj&  multiplied  \  byi  ^ 

wy;  thing  j  as  follows. 


1350 

2JJO 

360a 

3*5° 

1300 
IIOO 

.  0500 

rnrnm** 


70 


7.5^  .foo  (.otf.r  5° 

.  no 


50  do 


Thefe  are  all  the  Varieties  8  "^ 

that  can  happen  ia  Divifion  of  Decimals :  And  the  Exemplification 
oi  the  two  R«les  ftcft  abwe,  appearat  one  View  thus. 


**  The 


1 64 


DhiJJon  of  Decimals* 


Chap.  5. 


The  9 
Cafes. 


\ 


1 
2 

3 
4 

5 
6 

7 
8 

9 


Divifors. 

25.324 

.321 
3214. 
3.214 
365. 
.002 
.000 1 3 

7-5 


Dividends 
given.     . 

237.34691084 
11.50554 

.12345*7 

•4*3 
9- 
5- 

1.11999 
999> 
•S 


Cyphers  added 
as  per  .&»& 
1.  above.  < 


Quotients ;  having  Deci- 
mals, as  per  RuU%. 


t 

9.37241. 

0 

,012345'. 

000 

.3  846003 

00000 

.00014405 

000000000000 

2.8002489 1 1 

QOOOOOOOOO 

.0136986301 

OO 

629.9950 

OOOOOOOO 

7684615.384 

00 

.06  r  1 

Of  Decimal  by  way  cf  Vulgar  Fractions. 

To  work  .  any  Queftion  fo  as  to  give  the  Anfwer  exquifitely  (without 
omitting  any  thing)  by  Decimals  as  well  as  by  Vulgar  FraSions. 
[Note,  This  is  my  own  Thought y  as  the  reft  of  what  is  new  in  Deci- 
mals is.'] 

It  has  been  one  great  Obje&ion  againft  Decimals,  that  where  the 
Decimals  in  Quotients  happen  not  to  be  compleat,  but  infinite,  the 
Anfwer  cannot  be  exhibited  fo  accurately,  as  to  be  truly  (aid  to  be 
the  whole  Truth  :  But  this  is  eafily  folved,  by  considering  the  Na- 
ture of  the  Remainers  in  the  dividing  and  making  a  Fraftion  of 
that  and  the  Divifor. 

So  that  the  Proof  of  this  depends  both  upon  Vulgar  and  Decimal 
Fraftions  worked  «promifcuoufly,  or  of  Decimal  worked  by  way  of 
Vulgar  Fra&ions. 

To  inftance  in  Example  3.  foregoing,  the  true  Quote  (as  m  the 

Margin  below  is  proved)  is  =  .3846003 ,°f  i-l :  For  the  37 

is  what  remained  in  dividing  the  laft  part  of  the  Dividend ;  and  be- 
(ides  the  2  places  next  the  right  hand,  thereof,  there  being  8  more 
Decimal  places  towards  the  left  hand,  therefore  fo  many  Cyphers 
are  in  the  Numerator  of  that  part  exprefled  by  way  of  Vulgar 
Fra&ions,  which  muft  always  be  obferved. 

The  Truth  of  this  appears  by  reducing  this  mixt  Number  to 
on*  Fra&ion  :  for  the  Produft  of  .3  846003  multiplied  by  the  Deno- 
minator .321,  produceth  .1234566963  5  to  which  adding  the  Nu- 
merator, the  Sum  is  .1234567  :  which  placed  over  the  Denomina- 
tor 


Se<5t  &  '         Dwifion  of  Decimals*  1 6$ 

tor  .321,  gives  the  Fradion  anfwer-  .3846003 

able  to  the  firft  propofed  Queftion  in  .321 

Example  3.  

And  by  the  lame  Rules  the  Quote  "  1  •  f  .1*234566^63 

or  Anfwer  in  the  qth  Example  is  to  be  c.0000000037 

exprefled    thus    .00014405 •ii?f*4J-. 

Which  if  reduced  into  a  {ingle  Frac-  Sum*.  12345  67000 

tion,  as  before,  is  x?tJ.  or  -Lii-*4I1  for  Proof, 

So   likewife  the  accurate  Anfwer 
or  Quotient  in  Example  5.  is  .2830248$)  1  i,MM<,0<  *ftf^  reduci- 
ble to  j.iT  }• 

In  Example  6:  the  exaft  Quote  is  confequently  =-.0136986301 : 
.• . .* o o o^„  .  or  by  the  Rules  above  ^  in  a  fimple  pra(9:ion  for 

Proof. 

a  Example  8.  The  precife  Quotient  is  768461 5.3  84'  00;^fi^». 
Or  by  reducing  the  2  forts  of  Fradions  to  one  Fra&ion,  the  whole 
will  ftand  thus;   76846 ij  :■£—{■  without  any  lo£s  :  which   (for- 
Proof)  is  reducible  to  .-rrvM. 

Laftly,  In  Example  9.  The.  true  Quote  is  .0666  n,  or  rather 
.o6#4.y  ;  whofe  Value  (if  the  Fra&ion  of  a  Pound)  is  known  to  be  * 
16 d.    We. will  try  if  it  will  prove  fo  by  the  Method  (hewM  above. 

The  50  remaining  (bjr  the  Rule  relating  to  the  third  Example) 
1S..050,  there  being  1  more  place  Decimal  towards  the  left  hand 
befides  the-  2  places  in  the 

Remainer  :     fo    that    the    The  new  Fra£t=?.5  t         7'5tn„!r 
•06  f  +  includes  the  whole-  ^7  .06  J  " 

Anfwer  without  any  Lots, 
as  per  the  Work  in  the  Mar-    The  Value  is   thus 
gki ;  and  is  reduced  to  T:-f>     found,  as  of  Vulgar  j 
whofe  Value,  as  per  Vul*.  .5*  ■■     ■  ■  ■ 

gar.  Flra&ions,   having    rd-  20  .500  Sum.*- 

Ipeft  to  the  Points,  as  in  - 

Multiplication  and  Divifion  .  75)10,0(1  s. 

of  Decimals,  is  ij.  4^.  .  - 

3.  Note,  That  to  divide  2.5 

any    Decimal,   Whole,    or  12 

Mixt  Number  by  a  Unit  »  ■  ■ 

with  Cyphers,   is  only  to  7.5)30.0(4  Pence, 

remove  the  -Point  fo  many  1 

places  towards  the  left  hand, .  b 

as  there  are  Cyphers.  Thus, 


£}"■ 


If  10  divide  987*5,4  the  Quote ij5.p37d.54 

*  100  divide  it, 987.654 

IOOO  ~ .'.:'» rrrr  98.7654 

.10000  '  '  ■    >    .'    :.»•■-»  9-87654 

100000  •    -  -•-    -987^54 

1000000    ■  .   ■         -~~.  * '  ••  .'...  -  '-.1.0987654 

4.  Or  if  60  divide  987*5 -4  the  Quotas  1646,09 

600  r ^^^ ^4-*<>A 

6000  — — — — 164609 

60000  . .    .         i  1.64609. 

600000  — -    •. s-rrrrm  . 1 64^09, 

Dividing  only  by  the<S,  and  cutting  off.  lb.  mamr  ffpxn  the,  ^mptt 
•(befides  the  Decimal  Places  in  the  Dividend)  as.  thqre  are  Cyphers 

in  the  Divifor. 

5.  7tott  DMfion  of  Decimals  is  petfornuias  that  of  Vufo<u;.F,r actions* 

As  if.  -4444444-  be  divided; 
by  T444,    the  Quote  will  be        -r444) -r^UAV^  (1^44^4444 

H4444U4i  equal  to  the  De-     • 

cimal  Quote  .3846003,  by  di-         321)  i^jd^qoo  (^^©^oj- 

viding  the  Numerator  by  321, 

and  cutting  as  many  from  the  Quotient  ap.  there,  are  Cyphers  to  tbf 

right  of. 321,  as /er  Margin, 

Sect.  VIL    TheRtkqf.Pr^iottyVtecii^f* 

THIS  being  the  fame  as  in  whole  Numbers,  xfcfijp^M^ 
piication  and  Division  of  Decimals,  fen.  the  proper tRj^es,oC 
pointing  out  the  Produfts  and  Quotie^s  >  ^  I  need  onty ■  g'^vp   on© 

Example. 

What  is  the  Intereft  of/jij  :  15  :%—  for  aYeajr,  af  4/*  10  s.  per 

Cent,  per  Annum  1 

The  Anfwer  is  /-i4?577?>  *$(*      loo.  4-5  : :  3*5'7S 
G>mpend.  6,  &c.    or  /.  14.-  13:1  -}-,  4*5. 

by  the  6th  Rule  of  the  Valuation  of 


«l««hi 


Decimals.  /.  14^577$  Aflfwer, 

And  this  puts  me  in  mind  of 

Sect. 


Sect.  VIII.    TheUfe  of  Decimals  in  the  cahti&hg 

MeYefi  Simfto  atid  Cohfrbi/Jtl 


*     ^^t 


L  OIMPLE  Intereft  is  the  Intereft  ef  the  Principal  only,  for  the 
ij  time'propofed 

II.  The  true  Difcount  of  ticxiey  is  in  propdnioB  to  it|  Prints 
pal ;  As  5  is  to  105  (at  j  per  tern.)  ojr  as  5  to  10&  kt  6  per  Cent.  &c. 
So  that  the  Difcount  of  any  Sum  for  any.  time  is  lefs  than  the  In- 
tereft for  that  time,  and  conlequently.  the  Difcounf  of  any  "Surii  a£ 
any  rate  is  found  for  a  Year  by  this  Proportion  : 

As  100  and  the  Rate :  is  to  the  Rate :  To  any  Sum  to  the  Dif- 
count for  the  fame  time.) 

III.  Compound  Intereft  is  the  Intereft  of  the  Principal  and  of  the 
Intereft  put  together,  (the  latter  rtot  being  paid  when  due,  but  be1- 
comes  Principal.) 

1.  As  to  Simple  Intereft 9  there  are  Laws  m  moft  Countries  to 
afcertain  it,  that  no  one  fhall  take  mor<%  under  the  penalty  of  for- 
feiting the  Prinelp^l,  &c.  as  now  eurs  is  5  per  Cent,  for  what  is  lent 
for  the  future. 

To  find  the  Simple  Intereft  of  my  Sum  for  a  Tear. 
(1.)  What  is  the  Intereft  of  /.$&$r:  tj  :  54  at  5  per  Cent  ? 

As  100.  5  : :  364 :  17  :  5^ 

5  Anfw.  /.  *8  1.4:  ro£ 

Kultif>ty  tR*  wfc>fe  by  5,    a-*-* 

attdtfi^idtBy  io6coh-    (.1^4:7  ifi 
tinually,   as1  yoii  f&  16 

here.  ■ 

5.4:87 
12 

^  w 

■  -  ft 

d*  loAfS 


■U    ^4+*      ¥ 


y.  jr.85 


fa.)  But'tf  tR*SKiftro&«^tf  arttSiffiy  bf  rtifpedion  reducible 

to  a  compkat  Decimal,  the  bcft  way  is  co  do  fiich  Qaeftions  deci- 

Walfo 
^-  Exampf£ 


1 68  Vfe  of  Decimals  in  Intmft.  Chap.  j. 

Example.  What  is  the  Intereft  of  A  364  :  18  :  —  for  a  Year,  at 

See  the  Operation  in  the  Margin,  100.  5  : :  364.^ 

the  Anfwer  being  7. 18 : 4 :  io-J.  5 

(3!)  If  the  Intercft  of  any  Sam  be  1 8.245  A^vw. 

required  for  any  Number  of  Days 
(or  Part  of  a  Year)  'tis  beft  done  by  Decimals. 

Example.  Suppofe  the  Intereft  of  the  Principal  in  the  laft  Cafe  is 
required  only  for  145  Days  : 

iftfay,     100.  5  s:  3*4* 

5 

the  Idtereft  =  18.24?  for  1  Year. 
Days.        I.  Days. 
idly,  365.  18.245  ::  145 
145 

361)  2<S45-5*5  (7-*48  ttJ  =  Anfwer. 


.  .  •  ■ 


905 


«■* 


1752 


2p2J 


•*.  And  confequently  the  Intereft  of  the  (aid  /.  364 :  17  :  1 i£  for 
3 14  Days  is  found,  reducing  the  odd  Money  to  Decimals,  as  per 
thefecond  Rule  in  Redu&ion,'  which  is  /. 87 1875  :  Therefore 

roo.    5  : :  364.871875.    18.2435937  =  Int.  for  a  Year. 
Days.  L  Days.         I. 

365.     18.2435937  ::  314.    1.5.6943=  the  Anfwer. 

%.  By  the  fame  Rule  with  the  two  laft,  the  Intereft  of  /.  1  for  one 
Day  at  any  rate  is  found,  and  they  are  Multipliers  for  finding  the 
Simple  Intereft  of  any  Number  of  Pounds  for  any-Day s  : 

{For  roo.  5  ;:  1.  .05 
And  as  365.  .05  ::  1.  .000136,6V. 

Thus 


JSe&  S.      Vfcrf  De&pak  m  Inter ef. 


\6<) 


e 


hi 


'fthm  i7.  for  i  Day  at  4per  Cnk.  ==  .oob  109$ 8904^'wi a-  V>    - 

at  J  £  C&.^oo.^  *£  ££*£ 
at  7  /«•  Dw.=.oooioi78q82V  *"«*?}" 
<  8/wCfW.==.oto02i^i78o8j).  ^ 

Thefe  Numbers  may  be  thus  ufed  :  Suppofe  I  would  know  the 

'Iritereft  of  /.400  for  2^7  Days  at;j  t^Cmnu  1 -multiply  .0001369853- 

*     by  ^p7,  and  the  Produd  is  the  Intereft  hi  l\  for  ip7  Days ;  which 

Protiuft  multiplied  bir  /.400,  £ives  the  JEntereft  of  /.  400;  for  i&f 

Dayi  =  the  {Anfwer,  \k  16 :  5  s  y  £•  r  »  i 

4/  If /you  divide   loo  by  the  Rate  *  of  intereft,  it  gives  the 

Years  Purchase  in  Fee  of  Lands  Value  in  many  places.    And  confe- 

;   quently  if  100  be  divided  by  the  Tears  Purchafe  that  the  generality 

:    :  of  Lands  are  yiritied  ati  the  Quote  gives  the  proportionable  Rate  of 

a    *  Intereft.    Wfcibtf  is  a  KblA  that  piany  go, By,  to  kribw  whether  In- 

•     l  tereft  \h  too  higher  low^  tfy  obferving  how  Lands  fell :  It  happens 

right  with  us!  at  rprefeht,  tor  5  fir  tent,  agrees  with  20  Years  Pur- 

-  chafe  of  Land  l  * 

-  5.  It  is  eafjr  to  find  phe  Simple  Intereft  of  imy  Sum  for  any-Num- 

x    ^  i>er  pf  Years,  jas  fcppofe  /.  too  viA  for  7  Ttah  at  $  perHUnt.  lay 

1  *ioo.  f£:T  ioo.ft/>  5.037$  3=  Wcfon  1  Year,  r 

£  7       {  ^  mult,  r  ^       :  1 
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A  TA  B  LE  fhewing  the  Number  of  Days  between  any 
Day  of  one  Month,  and  the  fame  Day  of  any1  other. 


Jan.i,dV. 

Febr.  31. 
Marc.  59. 
April  90*. 
May  120. 
June  iyi. 
JulyiSi. 
Aug.  212. 
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Otl.  273. 
Nov.  3  04. 
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The  Ufe  of  the  foregoing  Tables.  I 

1.  This  Table  laft  above  I  fliall  ,firft  (hew  the"  Ufe  of,  becaufe  it 
is  naturally  in  Ufe  before  that  of  Simple  Intereft. 

Example]  How  many  Days  is  contained  between  the  19th  of  iVa- 
*uember  and  the  28th  of  March  following  ? 

RuleJ]  This  T&ble  (hews,  that  from  November  (19,  &c.)  to  the 
fame  Day  of  March,  it  is  120  Days.  To  which  adding  the  Days 
that  28  exceeds  nineteen,  viz,.  9,  gives  129  Days  for  Anfwer.  But 
in  cafe  the  Days  you  reckon  to,  are  not  4p  many  as  thofe  you  reckon 
from  ;  then  fubfttaft  the  difference.  As,  to  find  the  Days  between 
the  2$th  of  November  and  the  19th  of  March  ;  November  *8,  &c.  to 
the  fame  Day  of  March  is  120  Days  (as  before)  from  which  deduct- 
ing what  28  exceeds  the  19th  of  November,  and  the  Remain  er  is 
in  Days  the  Anfwer. 

The  Ufe  of  the  Table  of  Simple  Intereft,  at  5  per  Cent. 

Examplei.]  What  is  the  Intereft  of  /-7op  from  the  5  th  of  July  to 
the . 1 3  th  cf  April  following,  at  y  per  Cent  ? 

The  time  is  282  Days,  and  againft  /.  700  under  7  1  ;,    r< .  .  •  % 

,a8o  Days,  is  >  v      V 

And  under  2  Days  is  —  :    3 .:  10  i 

*    Example  2.]  To  find  the  Intereft  of 

/.  470  from  the  18th  of  December  to  Anfw.  A27  :  —  :    9  >- 

the   5  th  of  April,  at- 5  per  Cent.     The  .        pays. 

Time   is   108  Days;    and  /.  400,  under  100  ==  7. 5  :    9  :    7 

/.  70,  under   100  •=  — :  19  :    2       * 
3 .  Or  any  more  odd  or      /.  400,    under     8    =. —  :    8:    9^ 
larger  Sums  in  Queftions        /.  70,    under    8     =  — :    1  :    6 


of  this  kiftd  may  be  mul- 
tiplied   one  in    another,        %        Sum  or  Anfwer  =  /.  6  :  19  :  —  4 

and  the  Produft  of  the  ' 

Days  and  Pounds  by  the  f 

.00013699  at  the  beginning  of  the  Table  of  5  per  Cent,  for  Anfwer. 

4.  If  you  would  find  the  Intereft  of  /.  4700  (or  other  Sum  above 
1000)  for  108,  &c.  Days; 

under  106  Days  and  8  Days  Againft  ditto  undfer  *m  fe  13.6984 

againft  ditto  you  find  the  under  8  is  1.0956 

marginal  Numbers,  whofe  

Sum  being  multiplied  by  Sum  7.14.7^40 

4.7  (=  4700)    gives  the  Multiply  by  4.7 


Anfwer  /.  69  :  10  :  77- 


Produft  Anfw.  =  69.5  318 
Dd  Such 
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3 


it 

a 

5 

7 
10  2 

1   1 


4 
8 

o 

4 


5 
P 

1 

5 


I 
0 
o 

3 


1 
1 
2 

J 

8  3 
1  o 


/.  1.173$ 


1 
1 

2 

3 
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7%e  Ufe  of the  Tables  of  D  if  count  foregoing. 

■g.  1.  What  is  the  Difcount  of /.700  (if  paid  137  days  before 

due)  at  4  per  Cent  ? 

In  the  ift  Table  againft  /.  700,  under  130  days  is   /.  9  :  \6  :  7  \ 

700  under  7  days  (part  the  2d,l ,       . 

at  the  end  of  the  Table)— J       -  ^ 

Sum,  or  Anfiyer  ,     ■  ==/.  10  :  6  :  10  J- 

m 

&  a.  What  is  the  Difcouht  of  /.  1  y bo  for  y7  Days  at  y  per  Cent  t 


By  the  Method'  in  the  Mar- 
gin, the  Anfwer  is  found 
/.  11  :  11  :  yf- 

I  (hall  give  another  Exam-" 
pie,  which  takes  in  all  the  Va- 
rietys  of  the  Ufe  of  the  Ta- 
ble. 

Example  2.]  What  Difcount 
at  y  per  Cent,  is  to  be  allowed, 
to  fatisfy  a  Debt  of  /.  5000, 
£i  Days  before  the  fame  is 
due  ? 

'  T 


-  I         Days. 

1006  for  yo  =  /.  6  :  16  :  o\ 
yoo""  i  3  :    8  :  o t 

iooo  for  7  =     o  :  19  :  2 
yoCT"  .  o  :    9  :  IT 


/. ii  :  12  x$\z=zSum 


Note,  That:  for  1,  *,  3,4,  y* 
y    6,  7,  8,  and  9  Days,  from  and 
"~  "above  90,  &c.  to  360$  I  take 
. .  :thofef  Tabiilaif  Numbew  againft 
1,  2,  &c  to  9,  at  the  end  of 
the  Table  of  Difcount. 


Days. 

r9ofl    _ 
And  under  1  (part  2.)  ^=,0.1304. 


Againft  1000  (or  ditto)  uhder  90  ftands  1 2.17857     , , 


Sum  =  12.3090 
Which  multiply  by  the  Thoufends — -  .    ==  y 


•  ' '   ■  The  Anfwer  or  Produd  =  6t*w=J.6i :  10 : 1 1 

.  r  ' 

-  But  had  this  Queftion  been  done  by  the  Tables  in  Dr.  Harris's 
Lexicon,  yrhich  he  fays  are  accurate  ;  it  will  be  found  li  :  3  :  8  7 
too  little.  For  9*  Days  multiplied  in  /.  y 000  gives  4yy 000.  And 
by  thofe  Tables  you  have  againft  400000  =  y  2.1853 

yooo=    o.6y2? 

Sum  =  5J>.J<Jo8  =  /; J9  :  7 :  2f 
K  k  Which 


Which  taken  from  my  Discount  above,  is  too  lktte  by  /.  2  :  3  :  8£. 
as  I  have  fully  proved  before  the  Tables  above. 

HI.  Of  Compound  l*ter$ ;  TiteUfe  ofDeeimds4 

1  have  fhew'd  above,  what  Compound  Intereft  is,  and  now  pro- 
ceed to  givfe  the  Reader  the  Ufe  of  Decimals  in  computing  thereof. 

pafi  1.  To  find  the  Amount  of  any  Sum  of  Money  for  any  Num- 
ber of  Years*  *s.of  JL650  fdr  f  Years  at  5  per  Cent,  per  Aim.  Com- 
pound Intereft.  * 

**4?/}  Fiift  find  the  Jtywunt  of  A 1  far  5  Years*  *»d  maitifelj 
the  5  th  Year  by  /.  650,  the  Principal  given,  thus  : 

ExampU.~]  ift,  100.  205  :*  1.  2.05  =  at  die  cad  «£  2  Ycar^ 
adiyf  iocl  105  4 ;  2.05 

105 


M 


.  jdly,  iooi  105    : :    1.1015  ss-of  the  td  Tear* 

105 

4$:%,  no.  105  ::  2.257^5 =t>fthejd  Yearsr 

10  j 


*■ 


5<hlyr  wo.  205  :  -  1.11550(525  =s  the  4th  Year*. 

105 


^mm 


Anfwer  =  1.17.62825625. 5=  5th  Yean 

650  multiply. 

TheAmotfdt  of  J.6$o  t_g2M8jOI5tf  =  Anfwer; 

for^Years J        *J  * 

Or  it  will  be  the  lame  thing  to  multiply  the  3d  Nttmbe*  by  r.oys 
continually ;  i.  e.  to  multiply  the  Surfblidof  1.0?  by  650. 

In  this  Exampte  you  fee  that  every  Year  requires  a  Multiplica- 
tfort  performed  n&per  Cxmtpend.  2.  of  Multiplication  of  Decimals,  amfc 
the  laft  by  the  650,  &  per  Campend.  6.  whereby  'tis  found,  that  if 
£650  be  put  out  and  forborn  f  Years,  the  Intereft  of  that  Princi- 
pal, and  of  the  Intereft  accruing,  will  amount  to  7.  829.:  1  x  :  8. 

Cafe  2.  To  find  the  prefent  Worth  of  any  Sfam  due  any  Number 
ef  Years  hence*  as  of/.«29  :  21  t  8  (or  /.  82^.58 J015625)  due  at 
the  end  of  5  Years.    See  the  Operation  at  5  per  Cm.  Compound 
lateteft*  or.  divide  the  Kunaber  given,  6V«  by  2.05.  continually. 


ScQtS.  Vft  of 'Deimals  mCmf.mertjf.  •    iit 

/OS 

1*05.  100  : :  81^.5,  &c. 

i.$f)9%9S&3 015*25  (790*7  fooom—iTtar 
_JJJ  •••••••  btnct. 


Boo 
110 


1000 


5?o 

a>jr>7^0o7^zooj95oo  (j%  2-4515*437* 


Worth  ifear  have.  \  zy 

47* 

J7o 
550 

*5? 

4JP 
1*5 
$00 

jd^,  105.  100  ;:  7f*45$5*437tf-   7*&***4**  ~  3  It***  te*x: 
v    4*hty%  1*5...  loo  :2  7^02*423.    682.497 164  xzfrtfem  Wmh 4* 

5**/;,  105.  100  : :  i&24$7?£4.    <fyo.  =  *Ae  £r<e/<tf*  J?&r*A  *f  the  - 

-Sw»  #itfa,  viz.  i.  829 : 1  x :  8  due  at  the  end  of  5  Years. 
Here  you  may  obferve,  that  the  4th  Proportional  is  always  the 
gd  Number  in  the  Proportion  the  next  uating :  And  having  for* 
pvery  Tear  multiplied  by  ioo,  and  divided  by  105,  and  the  proposed 
Rate  of  Intereft,  (di redly  contrary  to  what  you  did  in  the  laft 
,€afc)  the  4th  Proportional  in  the  5  th  Operation  is  1.650,  which  is 

th*« 


j,  1 1  Vfe  of  Decimals  in  Comf.  Inter  eft.   Chap.  j. 

the  prefent  Worth  of  /.  829  :  n  :  8,  due  at  the  end  of  5  Tears;  * 
which  proves  the  Truth  of  the  laft  Cafe. 

And  after  the  fame  manfter,  had  you  defired  to  have  found  the 
prefent  Worth  of /.i  due  5  Years  hence,  the  feveral  Tears  Decreafe 
would  be  as  in  the  following  Table,  Column  2.  from  that  of  Years. 


T/x  Amount 
/Li. 


The  prefent   The  Amount 
JVmhcf\  0/I.1.  An- 


l.i. 


1.05  .9523809? 

I.IOlf  .90702JJ47 

I.I5762S  86383759 

1.21  550625  I.82270247 
I.27628156I.78352616 


nutty, 

1 

2.05 
3.1525 
4.310125 
|5 .52563 125 


The  prefent 
Worth  of  1 1. 
Annuity. 

.95238095 
1. 85941042 
2.723248(^1 
354595048 
4.32947664 


Cafe  3 .  To  find  the  Amount  of  Annuitys  forborn  any  Number  rf 
Years,  you  will  eafily  confider,  that  at  the  end  of  1  Year  there  is 
1  Year's  Income  due  without  any  Intereft ;  for  the  2d  Year,  at  the 
end  of  that,  there  is  2  Years  Income  due,  and  the  Intereft  of  1 
Year ;  at  the  end  of  the  3d  Year,  there  is  due  3  Years  Income ;  2 
Years  Intereft  of  the  ift  Year's  Income,  1  Year's  Intereft  of  the  2d 
Year's  Income,  and  1  Year's  Intereft  of  the  Intereft  of  the  ift  Year's 
Income,  &c. 

Thus  fuppofe  the  Rent  1  /  per  am.  the  3  Years  Income  is  /.  3 

2  Years  Intereft  of  the  ift  Year's  Income  =  0.1 
1  Years  Intereft  of  the  2d  Year's  Income  =  0.05 

And  1  Year's  Intereft  of  the  Intereft  of  the  ift  Year's  7       ^^mm 

-  r=:  0.0025 

Income J 

•  The  Sum  is  the  utmoft  Improvement  of  this  \ 

Annuity  for  3  Years,  viz*.     .'    ■    ■  j  — 3-*> 

Hence  it  follows,  that  a  Table  of  the  Amount  of  1  /.  Annuity, 

as  the  3d^€olumn  above,  is  made  from  the  Column  of  the*  Amount 

of  /.  iy  by  making  the  Tabular  Number  for  the  ift  Year  1  ;  for  the 

2d  in  the  3d  Column  the  Sum  of  the  2  firft  Numbers  in  the  ift  and 

3d  Columns  ;  the  3d  Number  in  the  3d  Column  is  the  Sum  of  the 

2d  Number  in  the  ift  and  3d  Columns,  &c 

Cafe 
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Cafe  4.  To  find  the  prefent  Worth  of  an  Annuity  due  any  Num- 
ber of  Years  to  come,  it  muft  be  confidered  that  the  prefent  Worth 
of  1  /.  Annuity  to  continue  i  Year  is  the  fame  with  the  prefent  Worth 
of  1 1  due  a  Year  hence.  So  that  the  prefent  Worth  of  an  Annuity 
to  continue  2  Years,  is  the  Sum  of  the  prefent  Worth  thereof  for  1 
Year,  and  the  prefent  Worth  of  the  like  Sum  with  the  Annuity  to 
continue  2  Years ;  and  thus  the  4th  Column  in  the  above  Tablet  is 
made:  For 

N*  Col. 

The  1  in  the  4  is  .95238095  7Sum  =  the  2d  in  Col.  4. 

2 2  —  -£0702947  j        viz..  1.85941042. 

2 4  — 1. 85941042  7  Sum  =  the  3d  in  Col.  4. 

3— —2—  .86383759  >       vwu  2.72324801,  &c. 

Cafe  5.  To  find  what  Annuity,  to  continue  any  Number  of  Years, 
any  Sum  will  purchafe.  Divide  a  Unit  by  any  of  the  Numbers 
which  are  the  prefent  Worth  of  /.  1  Annuity  for  any  Years,  and  the 
Quotient  fhcWs  the  Annuity  that  1  /.  will  purchafe  to  continue 
thofe  Years.  Thus  if  I  would  know  what  /.  1  will  purchafe  fer  arm. 
to  continue  5  Years : 

As  4.32947654.    1  : :  1.  .23097480  =f  Anfw.  =  4/.  1  d.i 

*■  (per  &m. 

Farther  Rules  concerning  the  five  Cafes  above. 

1.  To  enlarge  the  Numbers  tabulated  above,  and  what  is  under 
the  5th  Cafe,  to  any  Number  of  Years,  two  ways. 

2.  How  to  ufethem  for  any  other  Sum,  above  /.  1. 

1.  You  may  augment  the  firft  and  fecond  Columns  by  feveral 
Operations,  as  taught  above,  from  5  Years  to  50,  &c.  and  from 
them  may  make  the  third  and  fouth  Columns,  and  another  {hewing 
what  L  1  will  purchafe  to  continue  thofe  Years. 

Or,  becaufe  the  Numbers  in  the  1  ft  Column  of  Compound  In- 
tereft are  in  proportion  as  100  to  105,  or  as  1  to  1.05,  therefore 
that  Column  is  a  Series  in  Geometrical  Proportion,  whofe  Ratio  is 
1  05,  fo  that  (as  in  Progrejpon,  Se&.  2.  Chap.  2.)  if  you  have  no  oc- 
cafion  for  the  intermediate  Numbers,  but  would  know  the  Amount, 
prefent  Worth  of  any  Sum  or  Annuity,  &c.  for  41  Years ;  for  the 
Amount  of  /.  1  multiply  tlie  1.27628 ijd  by  itfelf,  and  it  produceth 
the  Amount  for  10  Years ;  which  if  you  multiply  by  itfelf,  pro- 
duceth the  Amount  for  20  Years  ;'  and  that  multiplied  by  itfelf, 
produceth  the  Amount  for  40  Years.    And  having  done  the  like 

L 1  with 
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with  the  the  2d  Column  (of  the  prefent  Worth  of  ki)  and  (bund 
the  prefent  Worth  for  40  Years ;  you  may  eafily  by  the  Rules  under 
the  nrft  and  fecond  Cafe  find  the  Amount  or  prefent  Worth  for  one 
Tear  more.  And  having  thofe  two  for  40  and  41  Years,  you  may 
eafilv  from  thence  calculate  the  AAount,  prefent  Worth*  or  Pur- 
chafe  of  Annuity s,  as  is  fhew Sunder  the  3d,  4th  and  5th  Caies. 

2.  For  Sums  of  Money  or  Annuitys  above  /.  1,  you  have  nothing 
to  do  but  to  multiply  relpe&ively  by  fuch  Pounds  :  Thus  for  /.50a 

5  Years, 

L 

IF  you  multiply  1.27628156  by  500  you  have  the  Amount  of 

(L  500,  5  Years. 
.78352616  by  500,    you  have  the  prefent 
(Worth  of  /.  500  due  5  Years  hence. 
5.52563125    by  50a,  you  have  the  Amount  of 

(/.  5  00  per  ann.  for  5  Years* 
4,32947664  by  500,   you  have  the  prefent 

(Worth  of  /  500  per  owl 
to  continue  5  Years. 
And  as  in  Cafe  5.    '.2309748  by  500,  you  have  the  Annuity  that 

(/.  500  will  purchafe  to 
continue  5  Years. 

And  the  like  for  any  other  Sums  or  Terms  of  Years. 

But  all  thefe  things  (if  you  are  without  Tables  of  Intereft)  are 
mod  eafily  and  concifely  done  by  the  Logarithms,  as  appears  in 
that  Part  of  Arithmetic  hereafter  following. 


Compound 
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Compound 

Interest  *tf  3  ^*r 

Cent. 

Table  I. 

Table  II. ' 

1  Table  III. 

Table  IV.          ! 

Tie  prefent 

L 

The  prefent 

ThtAmomt 

Worth  of 

The  Amount  of 

Worth  of  Li 

cars. 

0/I.1. 

l.i. 

1. 1  Annuity. 

Annuity. 

I 

1.03 

.9708738 

1 

.9708738 

2 

1.0609 

•94*59*9 

2.03  ' 

1.9134697 

3 

1.092727 

.9151417 

3 .0909 

2.8286114 

4 

1. 1255088 

.8884870 

4.183627 

3.7170984 

5 

1.1592741 

.8626088 

5.3091358 

4.5797072 

6 

1.1940523 

.8374843 

6.4684099 

5.4171914 

7 

1.22518729 

.8130915 

7.6624622 

6.2302829 

8 

1.2667701 

.7894092 

8.8923360 

7.0196922 

9 

.  J-3°4773* 

.7664167 

10.15910(^1 

7.7861089 

IO 

1.3439 164 

.7440939 

.    11.4638793 

8.5302028 

ii 

1.3842339 

.7224213 

12.8077957 

9.2526241 

12 

1.4257609 

.7013799 

14.1920295 

9.9540040 

n 

1.4685337 

.6809513 

15.6177904 

10.6349J 53 

14 

1.5 125897 

.6611178 

17.0863242 

1 1.296073 1 

15 

1-5579*74 

.6418619 

18.5989139 

"•9379351         1 

16 

1.6047064 

.6231669 

20.1568813 

12.5611020 

17 

1.6528476 

.6050164 

21.7615877 

13.1661185 

18 

1.702433 1 

.5873945 

*3-4i443  54 

137535131 

ip 

1.7535061 

.5702860 

25.1168684 

i4-32379?i 

20 

1.8061112 

.553*758 

26.8703745 

14.8774748 

21 

1.8602946 

•5375493 

'   28.6764857 

1 5.41 50241 

22 

1.9161034 

.5218925 

30.5367803 

15.9369165 

23 

1.9735865 

.5066917 

1     3M5*88*7 

16.4436084 

24 

2.0327941 

•4919337 

34.4264702 

16.9355411 

35 

2-©93  7779 

.4776056 

36.4592643 

17-4131477 

2(5 

2.1565913 

.4636947 

38.5530422 

17.8768420 

27 

2.2212890 

.4501891 

40.709*335 

18.3270315 

28 

2.2879277 

-4370768 

42.9309225 

18.7641082 

*9 

2.3565655 

.4243464 

45.2188502 

19.1884545 

3° 

2.4272625 

.4119868    1 

47-5754I57 

19.6004413 

31     1 

2.5000803     ' 

.3999871   | 

jo.0026782 

|     20.0004285 

Se&jS.  Takks 
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Compound  Interest.  at%  2  per  Cent- 


7«&V. 


3* 
33 
34 
35 
3* 
37 

38 
3* 
4° 
4» 
4* 
43 
44 
45 
4* 
'4? 

4? 

,5;° 

5* 
ri 

54 

55 

5* 

57 
58 

59 
t5a 


Table  I.     i  Ta$lb  H, 


Corithra'd. 

• 

7%e Amount 
of  1 1. 

2.5750828 
2.6523352 
2.7319053 
2.8138624 
2.8982783 
2.9852267 
3.0747835 
3.16702710 
3.262037& 
3.3598989 

7.4606959 
3.5645168 

3.6714523 
3-78M95Sr 
3.8950437 
4.01 18950 
4.1322519 
4.2562x94 
4383.9060 
4.5154232 
,4.6508859 
4.7904125 
4.9341249 
5<.o82i486 

5^3461 3* 

i.5534010 
j.7200030 

5.89*603  r 
'6.06^3  $12. 


Coritinu'd. 

WorrA  of 
1.  1. 

.3883370 
.3770262 
.3660449 

•J553$34 
.3450324 

.3J49829 

.3252262 

•3157535 
.3065568 

.2976280 

.28^9592 

.2S05429 

.2723718 

.2644386 

.2567365 

.2492588 

.2419988 

,2349503 

.2*8107* 

.221463* 

.2150128 

.2087503 

.2026702 

.1967672 

.1910361 

.1854719 

.1800698 

.1748251 

.HS97J3* 

.1647894 

M 


Cononu'd. 

7%e  Amount  of 
1. 1  Annuity. 

52.5027585 
55.0778413 
57-7301765- 
60.4620818 

*3-*759443 
66.1742226 

69.1594493^ 

722342327 

75.4012597 

78.6632975 

82.0231964 

85.4838923 

89.0484091 

92.7198614 

96.5014572 
100.3965009 
104.4983960 

108.5  40647$ 

112.7968673 

1-17.1807733 

121.6961966' 

126.3470825 

131,13174949. 

136.0716198 

141.1537684V 

146,3883815, 

151.7800329, 

*J7-3334339< 
163-0534369* 

168.9450400. 

m 


,Xable  IV. 

fcodtinu'd. 

1*he  .prefent 

Worth  of  1.  l 

Annuity. 

20.3887655 
20.7657918 
21.1318367 
21.4872200 
21.8322525 
22.1672354 
22.4924616 
22.8082151 
23.1147719 
23.4123999 
23.7013,592 

23.981902X. 
24.2542759 
24.5187125 

24.7754490 
25.0247078 

25.2667066 

25.50165^9 

25.7297640  > 

25.95122,71 

-2*6.1662399 

26.3749902 
.26.5776040- 
06.7744276 
26.9654637 
27.1509356 
27.331P054. 
2.7.5058305 
27.6755636 
27.8403,5.30a 


s 
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Compound  Interest  at  5  per  Cent. 


Tears.. 

r 
2 

3* 

4. 

5 
6 

7 
8 

9 

to 

II 
12 

*«3 
«4 

iy 

i5 

«7 
I* 

20 

21. 
22. 

21 

34: 

16 

27 
28 
29 
30. 

at* 


Table  EX. 

TheAmoitnf 
of  It* 


I     r.05; 

I.I02f% 

x.i  5762  5 
1:215  5063 
1*2762816 
1.3  4009  y6 
1.407106k} 

M774554. 
1. 5513282 

r.6288946 

1/71033.93 

r.7958563 

1.88  56491 

1.979931* 
2.0789282 

2,1828746 

2.2920183 

2.4065192 

2.5269502 

2.6532977 

2.7859626 

2.9252607 

3.0715238" 

3.2251000- 

3,3863549- 

3-55J*7*? 
J-73  345*3 
3.9201  *pi 
4.11613,5* 
4.3219424^ 

4-538o3^$  : 


1 


Tabxb-  X. 
7%e.prefeKt 

Worth  of 

1.1. 


'375*3**;. 

.9070294' 
.8638375 
.8227025 
..783  j  262 

.7462154 
.7106813 

.6768394 

.6446089 

.6139133 

.5846929 

.5568374 

.5303213 

.5050680 

.4810171 

.4581115 

.4362967 
.4155-207 

•395734° 
.3768895 
.3589424 
.3418499 

•3*55713 
.3100679- 

.2953028 

.2812407' 

.2678483 

.2550936 

.2429463 

•*3I3774 
.2  20  j  595 


Tabxh  XI. 

■ 

tTSk  Amount  of 
Lr Annuity. 

■'  r.o. 
2.05* 
3.1525 
4-310125 

5-525*3« 
6.80 19  r2  8' 

8.14*0084 

9.5491089 

11.0265643 

"•5778*25 

14.206787  r 

17.7129828 
19.59863-20 
21.5785636- 
23-657491$ 
25.8403664 
28.T323847 
30.5390039 
33.0659541 

38/5052144 
41.4304751: 
44.5019989 
47.72705^88 

5 1.1 134537  " 
54.6691264 

58.4025827 v 

62.3227119^ 

66.4388474 

707607898 


Table  XflL. 

WfcrfA  of  Lr 
Annuity. 

.9523809, 
1.85  94103 
2.7232480 

3-5455>5°5 

4:3^947^7 
5.07569.21 

5.7863734 

6.4632128 

7- 1 078217 

77ft  1734?' 
8.3064142. 

8.8632516 

9-3P35730 
9.8986409^ 

1 0.3  796580- 

10.8377695, 

11.2740662 

11.6895869* 

12.0853208* 

12.4622103. 

IB.82I  I527 
I3.I630026 

I3.4885739 
13.7986418* 

I4.O939445, 

i4-375*8f3 
14.6430336 

14.8981272 

15.1410735^ 
15.3724510* 

15.5928104, 


J 


Se& 8.  Tables of Comp. Interefi  to  6l  tears.    III 


Compound  Interest  at  5  per  Cent. 


Tears. 


3* 

33 

34 

35 

3* 

37 

38 

3° 
40 

41 

4* 

43 

44 

45 

4* 

47 
48 

49 
50 
5' 
J* 
53 
54 
55 
1<S 
57 
58 

59 
60 

6* 


Table  IX. 
Continu'd. 

• 

The  Amount 

4-7*4?4i5 
5.0031885 

5.2533480 

5.5160154 

5.701816*1 

6.08 14060 

6.3854773 
6.70475 1 1 

7.0300887 

7.3919881 

7.7615875 

8.1406660 

8-5  57i5°3 
8.0850078 

0.434*582 

9.0050711 

10.4012696 

100213331 

1 1.4674000 

1 2.0407698 

12.6428082 

13.2749486 

1 3 .03  86961 

14.6356300 

15.3074124 

16.1357831 

16.9425722 

1 77897008 

18.6791858 

40.613145 1 


Tablb  X. 
Continu'd. 

Tlx  prefent 
Wvrtbtf 
1.1. 


I 


199*7*$ 
1903548 

181 2903 

17**574 
1*443  J* 
156-5054 

1491480 
1420457 
1352816 
1288396 
1227044 
1168613 
1 112965 

1059967 
1009492 

0961421 

0915639 
0872037 

0830512 

.0790963 

••o7J3*$>8 
0717427 
0683264 
.0650727 

*>6i974° 
J0590229 
10562123 

*>535355 
io  5  09862 


1 

Table  XI. 
Continued. 

71*  Amount  of 
Li  Annuity 


75.2988293 
80.0637708 

85.0669593 

90.3203073 

95.8363226 

101.6281387 

107.7095457 
114.0950229 
120.7997741 
127.8397628 
135.2317509 

14*9933385 
151.1430054 

159.7001556 

168.6851634 

1781 194216 

188.0253927 

198.4266623 

209-3479954 
220.8153952 

232.8561649 

245.4989731 

258.7739218 

272.7126179 

287.3482488 

302.715661a 

318.8514442 

335794oi*4 

353-5837*7* 
371.262903-1 
N  n 


Table  XII. 
Continu'd. 

7%e  prefent 

Worth  rf Li 

Annuity. 


5.11026766 
6.0025  49 1 
6.1929039 
6.3741942 
6.5468516 
6.7112872 
6.8678926 
7.0170406 
7.1590862 
7.2943  6t  8 
7.4232074 
7.5459118 
7.6627732 

7.7740697 
7.8800663 

7.9810155 

8.0771576 

8.1687215 

8.2559253 

83389764 

8.418072S 

8.4934026 

*5*5  *4f3 
8*6334720 

8.6985444 

8.7605185 

8.8195414 

8.875753* 
89292882 
8.9802743 


in    T«Hes  rfXmf, 


G&movKP  Jut«r**t  m  6  pttG&t* 


TalXHI. 


<    * 


i 

3 

4 

5 
* 

7 
8 

9 
io 

li 

ia 

*3 

*4 

*5 
16 

17 

18 

»9 

20 
21 
32 

»tf 

27. 
28 

19 

30 

31 


"the  Amount 
of  It. 

1.06 

1.1136 

1.191016 

1*7.624769 

1.3382256 

1.418515)1 

1.503*303. 

1-5958481 

1.6894700 

1.7908477 

1.8982980 

2-0111965 

2.1319283 

2.2609039 

2.3965582 

2.5402517 

2.6937728 

2.8543392 

3.0255995 

3.2071355 

3-39|5  636 

3-.60J5374 

3.8197497 
4.0489346 

4.2918707 

4.  J493  829 

4.8223459 

5.1 1 16866 

5.4183878  . 

5.7434911 

6.0881006 


1 


Tab.  XIV. 

Tic  />re/«l* 
Worth  «/ 

*   1.  r.     . 

•943  3Po*2 
.8899964 

.8396193 

.7920937 

.7472582 

.7049605 

.6650571 

.62,74124 

.5918985 

.5583948 

.5267875 

.4969694 

.4688390 

.4433010 

.4173651 

•393*4*3 
.3713644. 

.3503438 

.3305130 

.3118047 

.2941554 

•2775oji 
.2617973 

.2469786 

.2329*186 

.2198100 

.2073680 

.1956361 

.1845567 

.1741101 

.1642548- 


Tabu  XV. 

"the  Amount  of 
Li  Annuity. 

3.1836 
4.3  7460  it? 
5637093a 

*i>7  J3*87 

8.393837a 

9.897468 1 

11.4913162 

13.1807958 

14.9715435 

16.8699420 

18.8821385 

21.01  j  0667 

23.2759707 

25.6725289 

.28.212880,6 

30.9056534 

33-7595>9** 
36.7855920 

39.9927275 
43.39229.1 1 

46.9958285 

50.8155782 

54.8645128 

59.1563835 

63.70576^4 

68.5281123 

79,0581868 
84^016779 


Table  XVI. 

7/fe  /*<?/*» 
W5>r*A  of  l.i 
'  Arfruitj.    ' 

-94339*1 
1.8333926 
2.6730119 
3.4^51056 
4.2123638 

4-9I73M4 
J.5823815 

tf.2097939 

6.86 1 692  j 

7.3  60087  r 

7. 8 $68747 

8.  £838440- 

8-8j268}i 

9.2949840 

9.7(22491 

10.1058953 

10,4772597 

10.8276035 

11.1581165 

1 1. 46992 1  j 

11.7640767 

12.041 5818 

**<3°3379° 
12-5503576 

12.7833762 

13.003166; 

13.2105342 

1 3  4061644 

*3-50°7211 
13.76483" 
13.9290861 


Se<5t8.  TabUs  tf  Comprint  ere fi .(&  61  Tears,    zzj 


COMIOUNU  biTBR£$T  1 4t  6  >f&!  Cmi 


Tears. 


3* 
33 
34 
35 
3* 
37 
3« 
39 
40 

4* 

4» 

43 

44 

45 

4* 

47 
48 

4* 
jo 

Ji 

5» 

53 
54 
55 

57 
?8 

59 

60 

61 


Tab.XIIL 

Continued. 

TbeAmotmt 
'of  1 1. 

^•45338^ 
^.8405898 
7.251025s 
7.6860867 
8.1472519 
8.6360870 

9-154*5*3 

9.7035074 

0.2857178 
0.9028609 
1^570326 
2.2504545 
2.9854818 
3.7646107 
4.5904873 
5.4659166 
6.3938716 

7-3775°3P 
8.4201 541 

95253634 

20.6968&52 

21.938698$ 

23.2550202 

24.6503214 

26.1293406 

27.6971011 

*9-3585>a7* 
31.2204638 

32.9876905 

34.9669520 


TAB.XIV. 

Continued. 

WPoriA  of 
1:  1. 

•*54P574 
.1461862 

•i379**5 
.1301652 
.1227407 

.1157932 
.1092388 
.1030555 
.0972122 
.0917190 

.0865*74 
.0816296 

.0770091 

.0726500 

.0685378 

.0646583 

.0609984 

-°575457 
.0542884 

.0512154  . 

.0483164 

.0455816 

.0430015 

.0405674 

.0382712 

.03.61049 

►034061 3 

.0321332 

.0303  r+3 

,0285984 


Table  XV. 
Cowinu'd. 

J     *     • 
The  Amount  of 

1. 1  Annuity. 

90.8897785 

5>7-343*<55* 
1041837550 

1 1 1.4347802 

x  19. 1 208  $69 

127.2681188 

135.9042059 

145.0584581 

154,7619655 
165,0476833 

I75-95°544* 
187.5075769 

19P7580314 

212.7435132 

2^6.5081239 

2.41.09861 12 

256.5645278 

272.958395*4 

*9*J3?9*i* 
3087560573 

328.2814207 

3+8.9783059 

3  70*9 1^7  0*4* 
39+1720243 

418,8223456 

444.95 168^3 

472.6487874 

502.9077145 

533.1281773 

566.1158679 


Tab<e  XVI. 
Continu'd. 

The  prefent 
Worth  of  \i  1 

Arttouity. 


4  084043  5 
4.2302297 
43681412 
44982465 
4.6209872 
47367804 
4.8460192 
4.9490747 
.0462969 
1380160 

•2*45434 
.3061730 

.3831821 

.4558321 

5*43<5$>9 
.5890282 

.6J00266 

.7075723 

.7*18610 

.8130761 

.8$i39*5 
9A69741 

.9499760 

9905430 

6.0288141 

6.0^49190 

6.0989802 

6.13  11134 
6.1614277 
6,1900261 


,/ 


Z24     Tables  of  Comf.  Interefi  to  61  Tears.  Ch,£ 


1 


Compound  Interest  at  8  ptr  C«tf. 


Tears. 
i 

2 
J 

5 

6 

7 
8 

9 

io 

>I2 

*4 

*5 
16 

17 
18 

ip 

no 

2*1 

22 

*4. 
27 

28 

2P 

JO 
31 


ITablbXVIL  ITab.  XVIII 

The  frefent 
Worth  if 


TbeAmoum 


rf  Li. 

1.08 

1.1664 

1.259712 

1.3604890 

1.4693  28 1 

1:5868743 

1.7138243 

1.8509302 

1 .9990046 

2.1589250 

3.3316*90 

2*5181701 

2.7196237 

2.9371936 

3.1721691 

3*42.59426 

3.70001U1 

399*0*95 
4.3157011 

4*6609571 

5.0338*37 

54365404 

5.8714636 

6.341 1807 

-6:8484752 

7-39*353* 
7  988061 5 

$.6271064 

9.3172749 

10.0626569 

10.8676694 


Li. 

.9259259 

.»?73388 
.7938224 

•7350299 • 
.6805832 

.6301696 

.5834904 

.'5402689 

•5002490 

.463 193  J 
.4288829 

.3971138 

.3676979. 
.3404610 

.3152417 

•2918905 

2702689 

•2502490 

.2317121 

•2145482 

•1986557 
.1839405 

.1 703  r 53  > 
.1576993  i 
.1460179 
.1352018  r 
.1251868 
.1*59137 
.1073275 
..0993773 

•0920160 


Table  XIX. 

The  Amount  of 
U 


1.0 
2.08 
3.2464 
4.5061 1 2 
5:866010 

7.3359290 

8.9228034 

10.6366276 

"•487557* 
14.4865626 

16:6454876 

48-9771266 

21.4952967 

24.2149204 

27^1521140 

30.3242831 

33.7502258 

374502438 

41.4462633 

45.7619644 

504229215 

55.4567^52 

60^8932956 

66.7647593 
731059400 

79-9544*5* 
S7.3  507684 

95.3388299 

103.9659363 

1*13.2832112 

123^458680 


Table  XX. 

The  prefent 

Worth  of 'Li 

Annuity. 

9*59*59 
1.7832648 

M 77097? 
3.3 1 2 1268 

3.9927100 

4.6228797 

5.2063701 

5.746638J 

tf.  2468879 

157100814 

7.13^643 

#7^  3  60780 

7-903  77S? 
•8.2441370 

8  5594790 

8.85 1 3691 
.9.1216381 
9-3  7 1 8871 

9^03599* 
9.8181474 

10.0168031 

10.2007436 

10.3710589 

10-5287582 

10.67477^1 
10.809977? 

10.935x647 
1 1.05 10784 

11.158405? 

11.2577833 

u -34979?  J 


Se&  8.  Takks  ofCdmp.  Interefi  to  61  Tears.    115 


Compound  Interest  at  8  per  Cent. 


Years. 


3* 

33 

34 

35 

3* 

37 

38 

39 
40 

41 
42 

43 

44 

45 
46 

47 
48 

49 
50 

5* 
5* 
53 
54 
55 
56 

57 
58 

'59 

60 

61 


.Table  XVII. 

Continued. 


The  Amount 
*/  Li. 

11.7370830 
12.676049(5 
13.6901335 

I4-7853443 
15.9681718 

17.2456255 

1862527^6 

20.1152976 

21.7245214 

23.4624832 

25.3394818 

27.3666494 
*9-55597i6 
31.9204493 
34.4740853 
37.2320121 
40.2105730 
43.4274189 
.46.9016124 
50.6537414 
54.7060407 
590825240 
638091259 
68.9138560 
74.4269644 
80.3811216 
86.8116113 
93-75tf5402 
101.2570634 
109.3576285 


Tab.  XVIII 

Continued. 

Tie  prefent 
Worth  of 
Li. 

.0852000 
.0788889 
.0730453 
.0676345 
.0626246 

,0579857 
.0536905 

.0497134 

.0460309 

.0426212 

.0394641 

•0365408 

.0338341 

.0313279 

.0290073. 

.0268586 

.0248691 

.0230269 

.0213212 

.019741? 
.0182795 
#0169255 
.0156717 
.0145109 
.0134360 
.0124408 
•01 1 5 192 
•0106660 
.0098759 
.0091443 
O  o 


Table  XIX. 

Continued.   . 

T^he  Amount  of 
1.1  Annuity. 

1342135375' 
145.9506205 

1 58.626670 1 

172.3168037 

187.1021480 

203.0703198 

220.3159454 

238.9412209 

259.0565186 

280.7810400 

304.2435232 

329.5830050 

356.9496454 
386.5056169 

418.4260663 

452.9001515 

490.1 3  21 636 

530.3427367 

573.7701556 
620.6717680 

6713255094 

726.0315501 

785.1140741 

848.9232000 

9178370559 

992.2640203 

1072.6451419 

ii59-456753* 
1253.2132934 

13544703569 


Table  XX. 

G>ntinu'd. 

T/;*  prefent 

fVuith  of  1 1 

Annuity. 

11.4349993 
11^5138883 

11  5869336 

11.6545681 

11.7171927 

1 1.775  1784 

11.8288689 

tl.  8785823 

H.9246132 

1 1.9672344 

12.Q066985 

12.0432394 

12.0770735 

12.1084014 

12.1374087 

12.1642673 

12.1891363 

12.2121633 

-  12.2334845 

12.2532264 

1 2.271 505  $► 

12.2884314 

12.3041031 

12.3186140 

12.3^20500 

12.3444908 

12.3500100 

12.36667,  o 

12.3765518 

12.385696a 


%%6    TMsof  Co*p<Mw$t9  6iTsw.  Cfcj. 


Compound.  Iistt^rrst  .  at  10  per  Cent. 


Tears, 
i 

3 
4 

S 

6 

■ 

7 

"  8 

9 

io 

ii 

12 
I? 

15 
l6 

17 
18 

*9 

20 

21 

22 

24 

*5 
26 

*7 
28 

29 

30 

3* 


Table  XXI. 

TbeAmount 
•  $f  1. 1. 

1.1 
1. 21 
1.331 
1. 464 1 
1.61051 

i.77i5<*i 

1.948717* 

2.1435888 

2-3579477 

M9374M 
2.8531167 

3.1384284 

3.4522712 

3.7974983 

4.1772482 

4-594973° 
5.0544703 

5-5599^73 
6.1 159090 

6.7274999 

7.4002499 

8.1402749 

8.9543024 

9.8497327 

10.8347059 

11.9181765. 

13.1099942 

14.4209936 

15.8630930 

X7-449402  3 
19.1943425 


Tab.  XXIJ.   Tab.  XXIIL 


J^ar*  A  of 

.9090909 
.8264463 
.7513148 
.6830135 
.6209213 

.5644739 

•513JJ81 
.4665074 

.424*976 

.?85  5433 

_  -3504939 
.3186308 

.2896644 

.263>313 
.2393920 

^2176291 

.1978446 

.1798588 

.1635080 

.1486436 

.1351306 

.1228460 

.1116782 

.1015256 

.0922960 

.0839055 

.0762777 

.0693433 

.06.30394. 

.0573086 

.0520987 


The  Amount  of. 
l.i  Annuity. 

1. 

2.1 

3-3i 
4.641 

6.105 1 

7.71561 
9.487 171 
U.4358881 

*  3- 5  7947*9 

1 5 -93  74*4* 
18.5311671 

21.3842838 

24.5227121 
27.9749834 
31.7724817 
35.9497299 
40.5447028 

45-599i73i 
51.1590904 

57.2749995 
64.0024994 

714027494 

79-5430243 

88.4973268 

98.3470594 
1091817654 

1 2 1. 09994 1 9 

134.2099361 

148.6409297 

1644940227 

181.9434250 


Tab.xxiv; 

Tie  frefm 

Worth  of  1.  r 

Annuity. 

•9090909 

1-735  537^ 
2.4868520 

3.1698654 

3. 7907 868 > 

4-355^07 

4.8684188 

5.3349262 

5-7590238> 

6.1445  671 

15.4950610 

tf.8136918 

7.1033562 

7.3666875 

;    7.6060795 

7.8237086 

8.0215533 

8.2014121 

8. 3 64920 x 

8.5135637 

8.6486943. 
8.7715403 
.  8.8832184 
8.9847440 
9.0770400 

9.1609455 

92372232 
9. 3  065  66  J 
9  3696059 

9.4269 j 45 
9,4790132 


Sed.8.  TMcsofComf. 


W] 


Compound  Interest  at  io  per  Cent 


Tears. 


3* 

33 

34 

35 

3* 

37 

38 

39 
40 

4i 

4* 

43 

44 

45 

4* 

47 
48 

49 
50 
5* 
5* 
53 
54 
55 

5* 
57 
58 

59 
60 

64 


Tab.XXL 

Continu'd. 

TbeAnumnt 
of  1. 1. 

21.1137767 

23.2-251544 

25.5476(599 

28.1024368 

30.9126805 

34.0039486 

37.4043434 

41.1447778 

45.2592556 

49.785 1811 

.547636992 

60.2400692 

66.2640761 

72.8904837 

80.1795321 

88.1974853 

97.0172338 

106.7189572 

1173908529 

129.1299382 

142.0429320 

156.2472252 

171.8719477 

189.0591425 

207.9650567 

2x8.7615624 

251.6377186 

276.8014905 

304.4816395 

334.9298035 


Tab.  3 
Continu'd. 

1.  1. 

.0475624 
I  .0430568 
.0391425 
.0355841 
.0323492 
.0294083 
.0267349 
.0243044 
.0220949 
.0200863 
.0182603 
.0166002 
.0150911 
.01:57192 
.0124720 
.0113382 
.0103074 

.0093704 
.0085186 

.0077441 
.007040 1 
.006400 1 
.0058183 
•0052893 
•0048085 

.0043714 

.0039740 

.oo36i27 

.003  2843 

.0029857 

Oo  2 


Tab.  XXIII. 
Continu'd. 

7%e  Amount  of 
1. 1  Annuity. 

201.1377674 
421.1515442 
245.4766986 
271.024368$ 
29?.  1 26805  3 
330.0304858 

3640434344 
401.4477770 

442.5925557 

487.8518112 

537.6369924 

592.4006916 

652.6407608* 

718.9048368 

79".-7953'*°5 
871.9748526 

£60.1723378 

1057.1895716 

1 1 63 .908  5  288 

1281.2993810 

1410.4293198 

1552.4722518 

1708.7194769 

1880.5914247 

2069.6505671 

2277.6156238 

2506.3771862 

2758.0149048 

3034.8163953 
3339.2980349 


.Tab.  XXIV. 
Continu'd. 

"the  prefent 
Worth  of  1.  1 
Amtuit$i . 

9.5263750* 

9.56943M 
9:6085749 
9.6441590 
9.6765082 
.9.7059165 
9.7326514 
9.7569558 
9.7790507 
9.799 1 3  70 
98173973 

9833997? 
98490887 

9.8628079 

9.8752799 

9.886618 1 

9.8969255 

9.9062959 

9.9148 145 

9.9225586 

99295987 

99359989 

99418171 

99471065 

995 191 50 

9.9562864 

99602603 

9.9638730 

9.9671573 

9.970*430 


2l8      Vfe  of  the  Tables  of  Comp.  Intertft.  Ch.j. 

I  have  defigned  thefe  Rates  thus  :  The  Columns  of  3 , 4  or  y ;fer 
Cent,  for  Incomes  of  Lands,  &c.  that  are  certain  ;  That  Table  at 
6  per  Cent,  for  Houfes  new  or  in  good  Repair,  Brick;  That  of& 
fer  Cent,  for  the  Purchafe,  &c.  of  Houfes  that  are  pretty  old  ;  That 
of  10  per  Cent,  for  very  old  Houfes,  or  not  in  very  good  Repair; 
And  they  may  be  ufed  as  every  one's  Discretion  dire&s,  according 
to  the  foregoing  Rules.  And  as  to  this  Table  of  Lives,  if  the 
Tears  Purchafe  be  multiply 'd  by  the  Annuity,  the  Produft  (hews. 
the  Value  of  fuch  Eftatc  for  fuch  Life.    Examples  follow- 


The  Value 

of a  Life  ax 

■  the  fever al 

Ages  thereof. 

• 

Tears 

A 

tears 

**.          Yearf 

Age. 

Purchafe.. 

Age. 

Purchafe. 

*&*      Purchafe. 

L 

10.2& 

25 

J2-27 

50                921 

J 

13.4 

3° 

11.72 

5*                8-5i 

10 

13-44 

35 

11. 12 

60               7.60 

iy 

nn 

40 

10.57 

6%                d.54 

20 

12.78 

45 

9.91 

70                 5.32 

The  Ufe  of  thefe  Tables  of  Compound  Ettere/F. 

Prop.  1.]  To  find  the  Amount  of  any  Sum  of  Money  for  any 
Number  of  Years.  This  is  done  by  the  firft  Column  towards  thcr 
left  hand;  fo  the  Amount  of /.50  in  yo  Tears 
Compound  Intereft  allowed  at  y  per  Cent,  is 
1 573  .:  7  :  y  :  found  by  multiplying  the  Ta- 
bular Number  againft  y  o  Years  by  £y  o  thus. 

Prop.  2.]  An  Office  is  worth  /.  yoo  r  What 
may  be  paid  in  prefent  Money  to  enter  upoa 
it  1  y  Years  hence  ?  This  is  done  by  the- 
2d  Column  at  y  per  Cent,  by  multiplying  the 
prefent  Worth  of  /.i  due  ly  Years  hence  by 
yoo,  as  in  the  Margin,  where  the  Anfwec 
is  /.  240  110:2. 

Prop.  3 .]    An  Annuity  of  70  /.  per  am.  is 
forborn  3  3  Years,  what  is  the  Improvement, 


it. 467  4091 
50 

I.  573'37o4550 

* 

.4810171 ] 

yoo 

I  240.5085500 


Compound  Intereft 

being 


f 

Se6t8.   VJcoftheTabUsofComp.Intereft.     22^ 

being  allow'd  the  Owner  at  5  per  Tears. 

Cent  ?      By  multiplying  the  A-  /.  1  per  am.  33=  80.063  83  ** 

mount  of  7. 1  per  arm.  in  3  3  Years  70 

by  the.  Annuity  /. 70,  you  have  ■■      

the  Anfwer  /.  5604  19:47.  •     /.  56&4.4682960 

Prop.  4.]  There  are  1 3  Tears  to 
come  in  the  Leafe  of  an  Houfe  that  is  pretty  old,  but  in  good  Re- 
pair, and  is  /.50  per  am.  dear  ;  what  is  a  farther  Leafe  for  3 1  Years 
worth  in  prefent  Money,  at  the  Rate  of  8  per  Cent  ? 

I  add  the  3 1  Years  Reverfion  Tears. 

to  the  13  in  EJfe  makes  44.  I.  1  per  am.  44  =  /.  1 2.077073  j 

The  prefent  Worth  of  Li  due      I.  1 13  =  /.  7.9037759 

44  Years  hence,  is   12.0770735  ; 

from  which  dedud  the  prefent  Refts  =  I  -4.1732976 

Worth  for  13  Years,   and  the  50 

Reft  is  multiply M  by  50  for  An- 

fwer :  All  by  the  'fable  of  8  per  Anfw.     /.  20S.66488 

Gmu 

And  if  you  multiply  any  of  the  Numbers  in  the  4th  Columns- 
(according  as  the  Eftate  is  in  Land  or  Houfes,  as  above  fa  id)  by  the 
Annuity  you  would  know  the  prefent  Worth  of,  the  Produd  fhews 
the  prefent  Value  of  fuch  Annuity  for  any  Years  required  under  62. 

To  find  the  Prefent  Worth  ofEfiatesfor  Lives. 

Prop.]."]  To  find  the  Value  of  an  Eftate  of  /.  3  5  per  am.  in  Land  for 
a  Life  of  45  Years.     By  the  little  Table  above,  as  computed 

by  the  Learned  Dr.  Haley y  that  Life  is  Years  Purchafe  *-  9.91 

Which  being  multiply 'd  by  the  Annuity  35,  the  3J 

Produft  is  /.  346 :  17  :  —  =  the  Anfwer.  - 

Prop.  6.]  It  many  times  happens',  that  a  Life         Prod.  /.  346.85 
and  fo  many  Years  certain  to  come,  are  pro- 
pofed  in  the  fame  Queftion ;  therefore  it  becomes  neceflary,  as  in 
Computations  for  two  Lives  alfo*,  to  reduce  the  Tears  Purchafe  of  any 
Life  into  Tears  certain  to  come,  or  Tears  in  a  Leafe  :  which  is  done  thus. 

I  find  a  Life  of  50  worth  9.2 1  Years  Purchafe.  Now  if  you  turn 
to  any  of  the  four  Columns  in  the  Tables  above,  which  fllew  the 
prefent  Worth  of  Annuitys  according  to  the  feveral  Rates,  you  will 
find  at  5  per  Cent,  the  next  to  the  £aid  9.21  is  9.393573,  againft 
which  in  the  Column  under  Years  is  13  Years  to  come.  At  6  per 
Cent,  the  next  to  9.21  is  9.294984,  againft  which  under  Years  are 
14  Years.    At  $  per  Cent,  are  9.1216381,  againft  which  under  Years 

are 


j 


'mXJMil 


Z3°N   Vje  of  the  Tables  of  Comf.Inttrep.    Ch-$. 

arc  17  Years  Leafe.     And  at  10  per  Cent,  flands  p.2372232,  (as  next 
to  the  faid  921)  and  againli  that  are  27  Years  Leafe. 

Example.  What  is  tfce  Tears  to. 

Value  of  an  Houfe  of    Tears.     Tears  Purch.     Col.^SperC.       come. 
1 96  per  arm   clear  Rent       do  =  7.60— or  7.536078  or  =  12 
for  23   Years  after  the  r  / 

Death  of  a  Perfon  60         The  pre/.  Worth  of \c   iear5'    ''  ^ 

Years  6ld  ?  Li  per  aun.—  Jfor  3  *=  1 1-*545<* 

The  Age  being  found  for  12=  7536078 

=  12   Years   to  come  ;  — — — — 

therefore   by  the  Table  cf/.i  Reverfivn  z=z  4.11849 

of  8  per  Cent.  Column  4.  96 


the   Anfwer,    as   under 

Prop.  4.  is  found  to  be  Anfw.=  395.37504 

as /w  Marg.  7.395. 37504 

=  /•  39*  '•  7  s  *• 

/Vop.  7.]  /»  Computations  cfthe  Value  ofEJlates  for  two  Lives;  as  fop- 

Eofe  50  and  55.  Rrft,  find  by  the  little  Table  of  the  Value  of 
,ives  the  Years  Purchafe  that  the  elder  Life  is  worth  ;  then  find  in 
the  fourth  Column  at  5  per  Cent,  (fuppofing  the  Purchafe  to  be  a 
clear  certain  Income)  the  8.5 1  found  in  the  faid  little  Table,  or  the 
next  to  it,  which  is  =  8.30&4.142  ;  right  a  ainft  which,  in  the  Co- 
lumn of  Years,  is  1 1  Years :  to  which  add  the  D-fference  in  the 
Ages  (5)  and  the  Sum  is  16  Years  ;  againfl:  which,  in  the  4th  Co- 
lumn from  the  Years,  is  10.8377695,  the  Value  of  /.  1  per  am.  for 
the  faid  two  Lives  :  which  multiply  *d  by  the  Annuity,  gives  the 
Anfwer  or  Value  thereof  for  the  faid  two  Lives,  near  enough  the 
Truth.  Farther  Dire&ions  might  be  given  on  this  head  5  but  I 
hare  not  room  to  enlarge  on  things  fo  uncertain,  -and  which  at  beft 
-depend  on  xnanv  cafual  Circumftanfces. 


Seft.  8-     jtTahle  «f  Church  or  College-Lcafh*,  See, 
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A  TABLE  [hewing  by  Jnffeclion  the  Fines  payable  fer  any 
Number  of  Tears  lapjed  or  expired  in  a  Church  or  College- 
Leafe  of  their  Lands,  to  make  uf  Jttch  Leafe  z  i  Tears. 


iTearlapfed. 

2.  Tears  fapf. 

3  TVtfr*  Zog/I 

4  r«xrj  lapf. 

5  Tears  lapf. 

5  Tears  lapf. 

Annual 

■ 

Rent 

Fines 

Fines 

Fines 

Fines 

Fines 

Fines 

ofLands, 

Payable. 

Payable. 

Payable. 

Payable. 

Payable. 

Payable. 

I. 

1. 

s.    d.  q 

L    s.    d.  q. 

1.    s.    d*  q. 

1.    s.  d.  q. 

I.    s.    d.  q. 

1.    s.  d.  q. 

r 

2     0  O 

■ 

4    30 

6   90 

962 

12    7  3 

16    1  2 

2. 

• 

4OI 

8    6  6 

13    60 

19    1  0 

*    5    3  3 

I  12    3  0 

3 

6oi 

12     90 

1    0    3  1 

1872. 

1  17  11  2 

2842 

4 

802 

17     OO 

l    7    0  I 

118    20 

2  10    7  2 

3    4   60 

5: 

IO     O  2 

1    i    3  i 

1  13    91 

2    7    83 

3331       4072 

6 

12    0  3 

15    61 

2061 

217    3i 

3  15 11  i1 

/\i6   9  1 

7 

14     I  O 

1    9  91 

273I 

3    *  93 

4870 

5  12  10  3 

8 

16     I  O 

1  14   0  1 

214    0  1 

315   41 

5130 

6901 

9 

l8      I    I 

1  18    3  1 

3    0    92 

4    5103 

5  13  «  3 

7    5    13 

IO 

I 

Oil 

2    2    6 1 

3    7    62\     415    1  1 

5   5^3, 

8131 

20 

2 

022 

4    5    03 

tf  15    1  o«  *  9  10  10  2 

12  13    12 

i5    2    6  3 

30 

3 

0    3  3 

6    7    70 

10   2    7  *.  ,14   64-0 

18  19    81 

24    3100 

40 

4 

0    J  0 

810    11 

13  10    26:    19    1    91 

;  25  530 

32    5    1  1 

5° 

5 

061 

I012    7  3 

16  17     8  2J     23  17     2   2 

31 12  9  3 

4°    6    4  3 

60 

6 

072 

12  15    20 

20    5    3  or  28  12    73 

3719.  4  * 

48    7    80 

70 

7 

083 

1417    8  1 

23  12     9  1 

33    8    1  1 

44     5  "    * 

56    811  1 

80 

8 

0  10  0 

17    0   23 

27-0    3  3 

38    3    6z 

50  12     do 

64 10    23 

90 

9 

0  11  1 

19   2   9  0 

30   7  10  i 

42 18  11  3 

5(5  19    03 

7211    60 

IOO 

10 

102 

21    5    32 

33  15    43 

47*4    5i 

63     5    72 

80 12    91 

20O 

20 

201 

42  10    70 

6710   9  1 

95    8  10  1 

126  11     3  o|r6i    570 

300 

30 

3     12 

63   IJ   IO  2 

IOI     (J     2  2 

143    3    3  1 

189  16  10  2 

241  18    4  1 

400 

.4° 

4    2  ol  85     1    12 

135    1    72 

r^o  17   8  2 

253    2    60 

322  11    12 

500 

50 

5     2'  2 

iotf    d    50 

16817    00 

238 12    1  1 

31$   811 

I403    3  no 

13  2*       ATable  of  Church  or  Cottege-Leajes,  &c    Chj. 


A  TABLE  Jhewing  by  Infpeftion  the  Fines  payable 
for  am  Number  of  Tears  lapjed  or  expired  in  a 

Church  or  College- Lea) e,  &c 


|7  Years  lapf. 

.»*** 

p  Years  lap  fed 

10  Years  Japf. 

1 1  TWzrx  &g£ 

Annual 

* 

Rent 

Fines 

i5»*f 

JG/nw. 

Fines 

Fines 

•/Lands. 

Payable. 

Payable. 

.  Payable. 

Payable. 

Payable. 

1. 

1.  s.  d.  q. 

L    i.    d.  q. 

I.    s.    d.  q. 

1.    s.    d.  q. 

L     s.     d.  q. 

i 

1 

I     4    40I      I     9     I  3 

1  14    6  1 

%    0    60 
4    1     0  1 

i 

2 

2     8     7  3I      21831!     3910 

3 

3 

3  12  II  2 

4    7     5  ol     y     3     (J  2 

6162 

4 

? 

417    3i 

5  16    6  i\     6  18    03 

8202 

% 

tf    1    7  1 

7    y    81 

8  12    6  3 

10    2    <$  3 

6 

6 

7    5  11  0 

8  14  10  0 

10    7     1  0 

12     3     OJ 

7 

7 

8  10    30 

10    3  11  2 

12     1     7  f 

*4    3     7o 

.     8 

8 

9  14    7  0 

11  13     11 

13  16    12 

16    4     1  1 

9 

9 

10  18  10  2I   13    2    23 

15  10    7  2 

18    4    7  1 

IO 

10 

12    3    2  2 

1411    42 

17    j     1  3 

20     5    i  2 

20 

20 

24    6    5  0 

2p      2      p  O 

34  10    3  2 

40  10    23 

30 

30 

35    p    7  1 

43  14    12 

51  iy     5  1 

60  iy    41 

40 

40 

48  12    p  3 

58    5     60 

69    0    7  0 

81     0    s  3 

50 

50 

60  16    00 

72  16  10  2 

85    5    8  3 

101     570 

60 

6O 

72  ip     22 

.  87    8    3  0 

103  10  10  2 

121  10    8  2 

70 

70 

85     2     5  0 

101  ip    7  2 

120  16    0  1 

141  iy  10  0 

80 

80 

97    5    71 

ii(5  11     00 

138     120 

162    0  11  1 

90 

po 

iop    8    p  3 

131    2    43 

155    <*    3  3 

182    603 

ioo 

IOO 

121  12    0  0  145  13    p  0 

172  11    52 

202  11    21 

2oO 

200 

243      4OO  2pi      7      <?  2 

34?     a  11   1 

405     242 

300 

300 

364  i5    00  437     132 

5*7  *4    43 

607  13     6  3 

400 

400 

486      80O  582    15      02 

^90    y  10  1 

810    4    P  0 

Joo     ' 

500 

<?o8    ooo, 

728    8  10  0 

8fa  *7    3  3 

ion  iy  it  1 

p 
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A  TABLE  jhewing  by  InfpecJion  the  Fines  payable  for 
any  Number  of  Tears  lapjed  or  .  expired  in  a  Church 
or  College- Leaje,  &c 

r  I  I  r  i 

li  Hears lapfedl  i 3  Tears  lapfed.  14  Tears  lapfea\\  t  $Tears  latfed.  1 6  Tears  lapfed. 
Annual 


Rent 
xfLands. 

I 

1 
2 

3 

4 

5 
6 

7 
8 

9 

10 

10 
3o 
40 
So 
&o 

70 
80 

90 

100 
200 
300 
400 
500 


Fines 

Payable. 

L  s.   d.  q. 


*    7 
414 

7    1 

9    8 

#u  id 

*I4    3 
itf  10 

18  17 

21    4 

23  12 

47    4 
70  i5 

94    8 
118    o 

141  12 

155    4 

188  16 

212    8 

235    o 

472    o 

708    o 

944    o 
1180    1 


2  2 

43 

7i 

93 

o  o 

2  2 

5° 

7  1 

93 
o  1 

0  2 

0  3 

1  O 

1  I 

1  2 

1  3 

2  O 
2   I 

a  3 

5  2 

8  1 

11  o 
1  1 


Fine* 
Payable. 

l.    s.    a.  a. 


2  14 

5  9 
8  4 

10  18 

13  13 
15  8 

19    2 

21  17 

24  12 

27  tf 

54  13 
82  o 

iofc  6 

116  13 

154  o 

191  6 

218  13 

245  o 

273  6 

54<J  13 

819  19 

1093  6 

l%66  13 


8  o 
40 
o  o 
8  o 
40 
00 
8  o 
40 
o  o 
8  o 
40 
o  o 
8  o 

4  ° 
o  o 

8  o 

40 

0  o 
8  o 

3  o 

10  2 

60 

1  j 


Fines. 
Payable. 

I.    s.    d.  q. 


3  3 

6    5 

9  8 
12  11 

15  14 
18  17 

22  o 

*5  3 
28  6 

31  9 

62  19 

94  9 
125  19 

157  9 
188  19 

220-  9 
251  19 
283  9 
314  19 
629  18 

941-  l8 
i*J9  17 
1574  15 


o  o 
11  3 

11  3 
11  3 

11  2 

11  2 

11 

11 

11 

11 

10 


9  * 

83 
80 

7  1 
<?  2 

5  3 
43 
4  1 

8  1 

OIt 
42 

8  2 


Fines 
Payable. 

I.    s.    d.  q. 


3  12  3 
7  4  6 
IO  16  10 
14  9  I 
18  1  5 
21  13  8 
25  y  11 
28  18  o 
32  10 
36  2 
72  5 

id8  8 

144  11 

180  14 

216  17 

252  19  10 

289  o  8 

3*5  3 
35i  8 

722  \6 

1084  5 

1445  13 
1807  1 


4 
10 

8 

6 

4 

2 

o 


6 

4 

9 
1 

11 


2 

3 
1 

3 
o 

2 

3 

3 
1 

o 

o 

1 

I 

I 

1 

1 

2 

2 

2 

1 

3 

2 

o 


Payable. 
I.    s.    d,  q, 


4 
8 

12 

16 

20 

*4 

28 

33 

37 

41 
82 

123 

i*5 
206 

247 

289 

33o 
371 

413 
826 

1239 

l5j2 

2066 


2 
J 

7 
10 

15 
*8 

1 

3 
6 


7 

3 
11 

7 

3 

10 

6 

2 
10 

5 


12  11 

19  5 

5  11 
12  5 

18  11 
5  t 


11 
18 

4 

9 

14 

19 

4 


11 

5 
10 

10 

8 

7 
6 


3 

2 

1 

1 
o 

3 

2 

1 
o 

3 
3 
3 

2 

2 
I 
I 
O 
O 

3 
o 

2 
I 
I 


Pp 


m 


A  Tabic  of  Church  or  Cotiege-Leafisy  &c 


TABLE  (hewinr  by  jhfpetfioo  the  fines  payable  for  any 
Number  of  Tears  lapfed  or  expired  in  a  Church  or  College- 
Leafe,  Sec. 


Annual 

Rent 

•/Lands. 

I 

i 
a 

3 

4 

5 
6 


7 
8 

9 

xo 

30 

3° 
40 

JO 
€0 

70 
80 

90 
ZOO 

100 
300 
400 
500 


ijYears  lapfed. 


Fines 
Payable. 


s. 


j., 


4 
9 

*4 
18 

*3 
28 

J* 

37 
42 

47 

94 
141 

188 

23  J 
282 

320 

37* 
423 

471 

P42 

1413 

1884 


'4 
8 


2  2 

jo 

*  7  3 
id  10  x 

II  o  2 

3  * 

tfo 

82 
11  o 
1 


5 

19 
13 

7 

2 

4 
d 

8 
10 


3 

5 

8 


1,2  10 
14  11 

17 


19 
1 

2 

4 
5 


1 

3 
4 

9 

1 

6 


3 

1 

o 

3 
1 

o 

2 
1 
o 

2 
I 

3 

2 


2JJJ   (J  II  O 


1 8  Tears  lapfed.  ipTears  lapfed*. 


I 


Fines 

Payable. 


I. 


d.  a. 


1  2 

*3 
4i 

5  a 
70 

82 
93 


5    7 
10  14 

id     1 

21    8 

25  15 
32      2 

37    * 

42  id  IS.  I 

48    4   o  2 

J3  " 
107    2 

1  do  13 

214    4 

267  15  10  1 

321    701 

374  18 
428    9 

482    o 

535  11 
1071    3 

idod  1  j 

2142    d  10  o 

%6Tl  18    d  1 


2  o 
40 
do 
81 


2  1 

4ij 
5  I 

82 

5  o 
1  1 


Fines 
Payable. 

I.    s.  d.  q. 


zoTears  lapfed.  21  Tor'  Leapt. 


Fines 
Payable. 

I.   s.    d.  q. 


I 

3 

4 
d 

7 
9 


6 
12 
18 
24 

3o 
36 

42  10 

48  12 

54  13 
do  15 

121  IO 
182   J 

243   O- 

303  I* 
364  IO 

425  5 
485  1 

J4$  1 5 
<Jo7  11 

121$  2 
l822  14 
2430   5 

3037J* 


d  1 

0^1 


f 


d 
o 
5 

I 

7 
1 

7 

1 

3 

5 
d 

8 

10 

11 

1 

3 

4 
9 


2 

3 

3 

o 

1 
1 

2 

3 
1 

o 

3 

1 

o 

2 
1 
o 

2 
I 


6**7 
13  14 

20  12 

27  9 

34  7 
41  4 

48  2 

54  i^ 
61  17 

58  14 

137  9 

206  4 

274  10 

343  14 
412  9 

481  4 

549  19 
di8  14 

6-87  9 
1374  18 


(Jo 

3 
3 
3 

3 

2 

2 
2 
1 
1 

3 


1 

10 
10  o 

9  » 

83 
80 

7* 


5 
6 

5 

ir 

4 
10  1 

«  03437  7  3  J 


x  3  2062  8 
d  » J2749  17 


3 

1 

2 
1 

3 


Payable. 
I.   s.  d.  q. 


7 
15 
»3 
3i 
38 


IS 
11 

d 

2 

17 


46  H 
54  8 

52   4 
69   19 

77  15 

'55  10 

*33  5 
311  o 

388  15 

466  10 

544  5 

522  o 

o99  15 
777  10 

1555  o 
2332  10 

3110  o 

3887  10 


do 
o  o 

do 

00 
do 
o  o 
do 

0  o 
do 
00 

O  X 

o  * 

0  * 

03 

X  o 

1  I 
I  I 

1  2 

J* 

5  1 

70 


5e&&  Vfi  <f the  Table  fir  CtmrdhLeafes.    1J5 

the  Ufe  of this  Table. 

Example  x.]  What  Fine  is  to  be  paid,  to  make  up  a  Leafe  it 
Tears,  when  9  Tears  of  z  x  axe  lapfed  (or  let  flip)  luppofing  the 
Rent  /.147  per  annum  ? 

Per  am.      Fine. 
In  the  Table  under  9  Teats  lapfed  againft  rioo  is  7.14;  :ij:  p 

againft      40  ...   58  :    5  :   5 
7. ..    10  : 


3  :  nf 


There  are  two  Books  that       Sums,  Rem  147  JF&W214 :    3  :   27 
ttflbrd   us  a  Table  of   this 

kind  1  The  firft  was  written  by  the  Reverend  John  Newton  D.  D- 
one  of  the  King's  Chaplains,  Anno  166$.  which  contains  only  Fines* 
or  Value  of  1  /.  per  aim.  Rent,  all  in  Decimals.  .The  other  is  faid  to 
be  approved  of  by  a  very  great  Author,  (who  perhaps  never  law  it) 
which  is  very  tedious  in  its  Ufe ;  as  I  (hall  (hew  by  the  Example 
above,  which  is  performed  by  my  Table  :  To  find  the  Fine  payable 
to  make  up  9  Tears  lapfed  21  Tears  ;  Rent  147/L  per  am.  his  An- 

Tear.  Qr.  Mm.  Tenths. 

fwer  is  1:1:2:5  Purchafe,  taken  out  of  one  Table ;  which 
he  values  by  another  thus  : 


4 
4 

4 
4 

4 

IOJ 


per  axn. 

1 147  for  1   Tear      =     /.  147  :  — 
100  for  1  Quarter   =    /.    2?  :  — 
•  2  Months    =         16: 13 
5  Tenths  of  a  Mon.    4 :    j 

1 40  for  1  Quarter 10 :  — 

2  Months 6 :  13 

5  Tenths  of  a  Month  1:13 

i.  7  for  1  Quarter .....1:15 

2  Months 1 :    3 

y  Tenths  of  a  Month  •— :    5 

m 

Example  *.]  To  make  up  a  Leafe  of  14  Tears  any  Numbers  of 

Tears  lefs  than  21 :  As  fuppofe  I  would  add  5  Tears  to  14  in  a 

Leafe  of  /.  40  per  am$.  take  j  Nfrom*7  there  refts  2 ;  then  take  the 

Fine  payable  for  2  Tears  lapfed  =  L  8  :  10  : 1  : 1  from  the  Annual 

Rent,  (here  40)   and  the  Remainer  is  =  /.  31  : 9  :  10  :  3  =5  the 

Sum  to  be  paid  to  add  5  Tears. 

P  p  2  Example 


Sums. 
Iperann.        fine. 
*  147.        1. 214:7  :  6 

But  'tis  plain  the  Ufe 
of  my  Table  (asabove) 
is  much  more  brief- 
and  will  be  allow  a 
mote  accurate. 


Tl$6  To  Extract  the  Square  and  Cube  Roots.  Se&9» 

Example  3 .]  To  find  the  Value  of  a  Church  or  College  full  Leafe 
of  Lands  of  21  Years  :  as  fuppofe  /.  80  per  ann.  The  laft  Column  in 
the  Table  againft  /.  80  gives  you  /.  6%%  :  — :  1  :  1,  the  Anfwer. 

I  need  not  t^l  the  Reader,  That  in  cafe  of  Improvement  by  the 
Seller,  he  may  advance  the  Rent  to  the  Buyers  in  proportion. 

Sect.  IX.     To  *Eoctra&  the  Square  and  Cube  Roots  of 

Decimals  and  Mixt  Numbers. 

ift,T70R    the  Square  Root.      What    is    the    Square    Root    c£ 
X1     .000976  J41  ? 

To  what  is  faid  under  the  

Extra&ron    of    the    Square  .0009765410  (.03x24  =  Root. 

Root  for  Intire  Numbers,  it  #    ".    "    ' 

is  only  necdfory  to  add  for  6)  j6 

Decimals,  that  you  begin  to  62)  1554 

point  over  Seconds  place  of  624)    31010 

the  Decimal  given,  and  fo  6034  re^s- 

proceed  over  every  other  to- 
wards the  right  hand  :  and  if  the  Decimal  Places  given  are  not  aa 
even  Number,  you  muft  make  them  fo,  by  adding  a  Cypher  to- 
wards the  right  hand. 

2.  That  tor  every  Decimal  Place  you  would  have  in  the  Root, 
you  muft  (by  adding  Cyphers  towards  the  right  hand,  if  need  be) 
make  twice  fo  many  Decimal  Places  in  that  given  to  have  its  Root 
extracted. 

There  are  feveral  Ways  of  Extracting  the  Roots,  but  I  chufe  that 
natural  one,  according  to  the  Algebraic  Canon,  as  in  whole  Num- 
bers foregoing. 

idly,  For  the  Cube  Rook 

Example  1.]  Of  a  Mixt  Number i    What  is  the  Cube  Root  tf 

•      •      •      •      • 

32.234168093464.?     Anfwer  3.2054. 

In  thefe  Cafes  you  muft  point  over  the  Thirds  place  of  the  De- 
cimal, &c.  over  every  Third  toward  the  right  hand  adding  Cy- 
f&ttrs,  if  the  Point  fall  not  over  the  [dace  next  the  light  hand. 
<  Example  2.}  What  is  the  Cube  Root  of  91  I  See  die  Work. 
In  Examples  of  this  kind,  where  the  whole  Number  is  not  a 
compleat  Cube,  you  muft  add  fo  many  times  3  Cyphers  towards 
the  right  hand,  as  you  intend  to  have  Decimal  Places  in  the  Root : 

as 


Ch.£.  To  Extrafi  the  Square  and  Cf&e  Roots,  iff 


12 
48 


492 


As  Here  are  6  Cyphers  for  the  2  Decimal 
Places  in  the  Root.     And  if  you  defire 

more,  it  is  but  putting  j  Cyphers  towards        

the  right  hand  of  the  Remainer  481151,         27000 

and  proceed  to  make  that  Root  as  exaft  as 

you  pleafe. 

3 .  If  you  have  the  Square  or  .Cube  Roots 
of  a  Vulgar  Fradion  to  Extrad,  you  may 
reduce  it  to  a  Decimal,  and  then  proceed 
as  in  the  Example  above. 

4.  And  if  the  Decimals  have  Cyphers 
before  next  the  Point,  keep  to  the  Rule 
under  the  laft  Example  of  the  Cube  Root 
above  for  the  Points  over  :  as  .014572, 

point  thus  .014672  ;  .0014672,  point  thus, 

.001467200;    and  .00014672  point  thus, 

.000146720,  &c.  and  extra&  as  in  Whole 
Numbers :  For  in  this  Cafe  of  the  Cube 
of  Decimals,  their  Places  muft  always  be, 
or  be  made,  3,  6,  or  9,  &c  by  putting  Cy- 
phers toward  the  right  hand  of  the  Deci- 
mal whofe  Root  is  required. 

Having  already  (hewn  how  to  extrad 
the  Square,  Cube,  &c.  Roots  of  Intire 
Numbers,  and  Fractions  Vulgar  and  De- 
cimal ;  I  (hall  in  the  Ufe  of  Logarithms 
[ive  a  much  more  eafy  and  fhort  Way  of 
jctra&on,  and  alfo  fliew  the  Ufe  of  Lo- 
garithms in  refolving  Queftions  of  Intereft 1 
on  both  which  accounts,  Logarithms  (a- 
mong  many  other  of  their  Ufes)  are  ex- 
tremely to  be  valued.  . .  . 

Bert  ends  Decimal  Arithmetic. 


91.000000  (4.49 


64 
192 
192 

2 1 184 

5816000 

IJ2 
5808 

j82I2 

7*9 
10692 

52272 
533484P 
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tj8  Duodecimal  Arithmetic.      Chap. 4. 

CHAP.    IV. 
.    Duodecimal  Arithmetic. 

'■  lUwawiM.]  I  have  (heVd  under  Dutdfcmah   In  the 

I  Definition  of  Numbers,  Cta,  i.  what  rhefe  Fmftions 

I  R*t.    1      a     tu     tin 

II  are ;  as  in  1  :  1  :  !  :  !  ;  !.    Thjs &  Ka^f  s  jy™ 
H  1  Prime  (or  nth  of  a  Foot)  i  Second  (or  nth  of « 

Prime)  1  Third  (or  12th  of  a  Second)  1  Fourth  (or  12th  of  a 
Third)  &c.  which  is  fufEeient  to  know  how  to  read  or  write  Duo- 
decimals.   I  ihall  proceed  to 

II.  Addition.]  This  is  no  more  of 
cohfeouence  to  what  is  above,  bnt 

,  to  divide  the  Sum  of  each  Series  by  • 
ia,  putting  down  the  Remainer,  and 
carrying  the  Quotes  to  the  next. 
But  that  next  the  left  hand  is  done 
as  all  other  things  that  have  but 
one  Denomination.  The  Example 
makes  it  clear. 

III.  SubftuiZUtouif  Duodecimals.}  A-ySumfi-jj  :  o:  4:0:1:4 
Joiner  having  hned  fcveral  RoomsV 

with  Cedar,  as  above ;  finds  the  De-V         g        o  •  ■  8  t  7  ■  6*  ■  f 

da&ions  for  the  Apertures,  as  Chim-fJ  ' 

neys,  Windows,  Beauvets,  ArchesA 

Viftoes,  &c.  to  be      -  —  ■  '»■■'.'  ,     1  - 

How  many  Feet  muft  he  be  paid 
for? 

Subftrafting  the  lefier  from  they 
greater,  adding  12  where  the  upperC       gg.  .    -  .    g  .  ,  .  6  .  .♦ 
is  too  little,  or  10  in  that  to  the  WtX  "  ... 

the  Remainder  is  the  Anfwer-  —     ^ 

IV.  Mukipticatim.']  This  is  the  principal  Rule  to  be  infifted  on 
in  this  kind  of  Arithmetic,  as  being  much  the  ofteneil  in  ufe,  end 
coofequc  ntly  the  moft  to  be  obferved.  Ex- 
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9 1  to 

8:.  8 


6  : 
78: 

Foot  85  : 


6 
t 

.  2 


8 


8  = 


F. 

16 
9 


I      0 
10 :  6 

3  :- 


Exmfle  1.]  Multiply  pF.  io'  by 
8  -.VFeet.  Seethe  Work  in  the 
Margin  x  Where  I  fry,  8  times  10 
fYiroes  is  80  or  6*  to  carry,  and  Sff 
to  put  down ;  then  8  times  9  is  ^%% 
and  <5  is  78  Primes*  which  divided 
mentally  by  1  2  is  6  F  6*  which  I 
put  down  as  you  fee.  Then  I  mat- 
tiply  9 :  10/  by  the  8  F,  ikying  8 
times  to  is  80  Primes,  which  is  V  and  6  Foot  to  carry  1  then  8 
times  9  is  72,  and  tf  carried  is  78 :  the  Sum  of  which  2  Lines  or 
Produfts  is  85  :  2;:  8*=  the  Anfwer. 

By  which  Example  you  mqy  perceive  the  Neceffity  of  having  in 
your  mind  the  Produft  of  any  2  Numbers  under  13,  or  not  ex- 
ceeding 12,  by  12,  as  in  the  Multiplication-Table.  _ 

Example  2.~]  Multiply  16 :  10  : 6  by  9  : 
Here  'tis  plain  I  multiply,  ift,  the  Seconds, 
then  the  Primes,  and  then  the  Integers  by 
the  J,  carrying  the  Quote  of  each  Produft 
divided  by  12  to  that  towards  the  left 
hand  >  placing  the  Remainer  in  each  Divi- 
(ion  under  the  Degrees  of  the  Fadors,  as 
the  Example  indicated!. 

Examf.^^}  Multiply 
37a  :  11/ :  4W  ty  *5  : 
6/ :  3 II  I  have  inferted 
the  whole  Work.    As, 

1/?,  I  multiply  4/'  by 
3  produceth  12,  fo  I 
carry  1 ;  n'by  3  is  33, 
and  1  is  34, 1  put  down 
io9  and  carry  2  ;  then 
I  multiply  372  by  the 
3,  adding  the  2  makes 
in 8//,  all  which  I  put 
down-as  you  fee.  Then 
I  multiply  372  :  11  :  4 
by  6ly  and  it  produceth 
2237/ :  8# :  o/V,  as  you 

ICC. 


4»     2  '  1 
151  :  10  :  6 

Prod.    156  :    1  :  1  :  6 


ift  Produtt 
id  ProduB 
id  ProduSl 

Sum 
Quote 

Sum 

Quote 

Prod.$ji  /y2X=!$>3oo 
Add. 

Prod,  or Jqfw.zz:  pji7  {     io 


m 


And  this  I  takt  n  be  the  mofi  tafy  and  wttufsl  ftfy 
of  Working)  when  the  Integers  are  large  Nqftben. 


i 
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jdly,  I  multiply  372  :  n  :4  by  25  :  as  4  tiroes  25  is  ioo,  or 
8/:  4" ;  put  4  down,  and  carry  8  ;  11  times  5  is  5  j,  and  8  is  6$\ 
put  3  down,  and  carry  6 ;  1 1  times  2  is  22/,  and  6  is  28,  or  283/ : 
4#. 

4^/y,  I  fum  up  thofe  3  Lines  makes  2  ?  20' m  130":  10W. 

5^,  I  divide  the  1130  Seconds  mentally  by  12,  produceth  94', 
which  makes  2614  J :  2IL 

6thly>  I  divide,  as  before,  2614'  by  11,  produceth  217  Integers, 
and  10/  remains. 

7 tidy y  I  multiply  the  372  by  the  25  at  once,  as  taught  in  Deci- 
mals, and  the  Produd  is  9500:  So  the  Sum  or  Anfweris£5i7itag. 
10/:  2":  io"/:o/W. 

Notes  to  be  obferved  as  appear  b'y  the  above  Examples. 

If  you  multiply  2ds  by  ads,  the  Produft  is  4ths >  Primes  by  ids 
place  gives  3ds,  Primes  by  Primes  gives  Seconds,  and  Integers  by 
Primes  gives  Primes,  and  by  2ds  gives  2ds,  &c.  And  accordingly 
it  is  proper  to  place  them  Degrees  towards  the  right  hand,  that 
fo  the  Degrees  of  each  part  of  the  Operation  may.  tall  under  the 
like  in  the  given  Duodecimals. 

So  alfo  2  Places  given  in  order,,  as  Integers  and  Primes,  to  be 
multiplied  by  2  Places  or  Denominations,  produce  3  Places >  3  Pla- 
ces by  2  produce  4  Places ;  and  3  Places  by  3  produceth  j  Denomi- 
nations, or  Degrees  in  the  Produd ;  i.  e.  1  lefs  than  the  Sum  qf 
the  Exponents  or  Places,  or  Names  in  both  the  Faftors  given. 

V.  Divijton  of  Duo- 
ifeciW/.]  Divider  56  F.       JK  /    nmm 

i/:  i//:6///:pW'bys>.       9(116:11116:9  (17:4:  i:6:i=Quote. 
See    the    Operation  :  — — 

Where  what   refts  is  66 

always    reduced   into  

the  next    Denomina-  37 

tion  or  Degree,   and  — - 

the  refpe&ive  Figures  13 

of  each  Degree  added.  — — 

54 


There  is  rarely  occafion  ('tis  to  be  fuppofed)  to  divide  by  a 
Number  of  more  than  1  Degree  or  Name:  yet  in  cafe  there 

fhould, 


dh.  4.  ;        Duodecimal  Aritfanttit.  14.1 

(hould,  it  may  be  done  E    /          /     //          / 

;as  in  the  Margin,  where  8:  8)  85:2:8  (9:10  =  the  Quote. 

85  :  11:  %V  is  divided  by  78  :  o  *                      •  «r    .  r     \ 

8  :  8A     Where  I  fay,  the  __ 

Eights  in  85  are  9  times;  7  :  2  \ 

which  put  in  the  Quote,  26  :  8 

and  fey  9  times  8;  is  7i,  $6  :  8    : 

(which  is  6  to  carry,  and 


put  down  o)  9  times  8  o  refts. 

Integers  is  72,  and  6  is  .!  -  ; ! ;  *".*         -  - 

78,  which  put  down,  and  dediided,  the  Remainer  is  7  :  2' or  $6*; 
to  which  bring  down  the  8//,  and  fey  8  in  86  is  10  times;  10  times 
8/  is  80,  or  6l\  8,  put  the  8  down,  and  carry  the  6,  faying  10 
times  8  is  80,  and  6  is  86,  which  dedu&ed,  o  remains :  which 
proves  the  Truth  of  the  firft  Example  in  Multiplication. 

And  by  the  fame  Rules 
the  Example  in  the  Mar-  '  ///'//  !     u 

'gin,  or  any  other,  is  per-  9}  i)  156  :  1  :  i  :  6  (16  :  10  :  6 

formed.    But  it  may  be  '  148  :  o  =  Quote, 

obferved,  that  in  this Di-  .. 

vifion  more  than  one  Place  8:1 

of  Figures  may,  and  often  97  :  1 

muft  be  put  in  the  Quote  92  :  6 

at  once.  ■ 


4:7 
55  16 


refts. 


[Q.q3  CHAR 


2,rt,2. 
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J 


C  H  A  P.    V. 

.  SsXQgeJtinal  Arithmetic. 

HESE  Fra&ions,  or  tfoth  Parts,  art  by  (bine  called 
Afttonormcals,  becaufe  ufed  in  the  Menfuiation  of 
Time  and  Motion  fa  Aftrotictny :  as  xb:  if:  ill: 
itV :  \VJ1y  that  is,  1  Hour,  1  Minute  (or  tfoth  part  of 
an  Hour)  1  Second  (or  60th  part  of  a  Minute)  1  Third 
(or  doth  part  of  a  Second)  i  Fttttth  (or  tfoth  of  a  Third)  &c.  of 
Time.  And  in  Motion  or  Meafure  in  the  Heavens,  Earth,  or  Sea, 
xQ :  if :  i0  is  1  Degrefc  (or  60 ,  but  according  to  fome  'tis  69  j&tj- 
ifi/S  Miles  upon  the  Terraqueous  Globe)  i'i$  i  Minute  (or  <Soth 
part  of  a  Degree)  i*is  1  Second  (or  tfoth  of  a  Minute)  1  Wis  the 
€ oth  of  a  Second,  &c  See  Sexagejinud  Numbers,  at  the  beginning 
otCliap.  1. 

Addition  is  only  to  fum  K     *       V 

up  each  Column,  and  di- 
vide them  by  do,  car- 
2ing  the  Quotes,  &c. 
nd  Subftraftion  \i  fo  eafy, 
that  neither  of  them-need 
an  Example.  But 
In  Multiplication 

I  think  the  beft  way  is  to 
work  as  per  Margin  ;  as 
being  a  methodical  and 
eafy  Way,  which  does 
not  charge  the  Memory  : 


57  <    »*:    ^Multiply. 

6  :    12 :     10  J  r/ 

570  :  290:  pa 
684:   348  :  624 
342:174:    312 

342:858:1230:914:520  • 
^4:   20:      15 :      8 


Anfwer  ss  35 (J  :  38:      45:    22:  4& 


and  I  am  fure  'tis  more  brief  than  any  Way  I  have  feen.  The  Rule- 
is  plain  >  for  having  multiplied  the  Denominations  one  in  another, 
and  placed  the  whole  Produds  as  you  fee,  I  add  them ;  and  find 
th?  Sum  as  under  the  fecond  black  Line. 

Then  I  begin  at  the  right  hand  tadivide  by  tfo,  and  find  $20/^ to 
be  8///  :  40'W,  placed  as  you  fee  ;  and  £b  I  proceed  with  the  reft, 
not  making  a  Digit  more  than  what  is  down.  £*" 
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Example  2.]  75  h :  33/:  52^:  27W  by  32  :  35/:  24V:  42W.    Sec 
the  Operation  juft  in  the  fame  Method  with  the  laft  Example  above. 


Multiplication  of 
Sexagefimals. 


i    ft. 

•      75 
I      3a 

33 
35 

i 

n 

5* 
*4 

4* 

nil 

/«! 

.   mm 

2400 

2<$25 

iojci 

1800 

"55 
1664 

315O 
1820 

854 

1385 

1148 
945 

• 
2l84 

648 

1134 

2400 

=  52 

3681 

78 

1   1 

4<Jij> 
in 

6626 
60 

3579 
47 

2832 
18 

"34 

2462 

3? 

" 

16 

atfl 

30I 

54^ 

&*»;  Totals 
Quotes 

ProduEl  = 


Here  it  may  be  noted,  that  I  multiply  27 /",  j 2#,  #«,-.  by  42///. 
without  making  2  Lines,  (as  is  taught  in  Multiplication  of  Decimals.) 

idly,  I  begin  at  1 1 34W///  to  divide  the  Line  of  Totals  by  c?o,  (or 
all  except  Units  place  by  6)  fo  the  Quote  is  18,  and  Remainer  54  ; 
then  I  divide  *  •  J  J  by  60 >  and  47  is  the  Quotient,  and  30  the  Re- 
mainer, &c. 

ifhaU  give  the  Reader  the  Proof  of  this  by  Drvifion,  for  a  Conclu- 
sion ;  viz,. 

;     n   ///  1    n   m   no  mu  vtm       turn 

3*  :  35  :  24:42)2461:  39:  50  :  26:26:  30:  54  (75  :  33  :  52  :  27  =  Quote. 

j  2444 :  15  :  52  :  30  ~  the  Divifor  multiplied  in  the  7  j   in  the 
I  (Quote,  and  divided  by  60. 

iB :  23  :  57  :  56  the  Difference  between  the  4  firft  places  in 

(the  two  laft  Lines. 
1103 :  57  :  56  :  26  ditto  with  thelnteg.reducMtoPrimeSjdfo 
1075  :  %&:  35  :    6  the  Divifor  multiplied  in  33'. 

28 :  29 :  21 :  20  the  Difference  between  the  2  laft. 
1709  :  21 :  ao  :  30  ditto  with  the 28/  reduced  to  ",  Sfo 
1694:41 :  24:  24  the  Divifor  mult ip.in  51"  in  the  Quote. 


Divifion    of 
Sexngejtmals. 


14 :  39  ;  56  :   6  the  Difference  bet  ween  the  2  laft. 
879  :  56  :   6 :  54  ditto  with  the  14"  reduced  to  w. 
879  :  56  :    6 :  54  the  Divifor  mult. in  27  in  Quote. 


[Qjl»] 


o  Remain*. 


C  HA  P. 
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■   C  HIP.    VI.       . 

Political  Arithmetic. 

8nHIS  Specie  of  Arithmetic  has  nothing  new  in  it,  as  w 
the  Nature  of  the  Numbers  themfelves,  nor  as  to  the 
Manner  of  Operation  ;  but  only  in  the  Application  or 
|i  Subject  about  which  the  Numbers  are  employ'd,  which. 
■*  is  Political  (pr  relating  to  Polity  or  Government :)  As 
to  difcover  the  Riches  and  Strength  of  a  Nation,  by  eftimating  its 
Income  from  Land,  Trade,  Commerce,  Art  and  Labour,  Exports, 
Imports,  its  Number  of  People,  Males,  Females,  Fighting  Men, 
&c. 

And  there  have  been  feveral  Pieces  written  on  this  Subjefi,  as 
Mr.  Grant's  Obfervations  on  the  Bills  of  Mortality  oi  London  in  1676, 
done  at  the  requeft  of  the  Royal  Society ;  Sir  WtSiam  Petty's  Poli- 
tical Arithmetic  in  1687,  and  his  Book  of  the  Ufe  of  Duplicate- 
Proportion  ;  the  Learned  Dr.  Haley's  Obfervations  on  the  Bills  of 
Mortality  of  Br e flaw  in  i6qj,  whereby  he  computes  the  Value  of 
Annuitys  for  Lives  at  different  Ages  thereof,  &c.  as  mentioned  a 
little  farther ;  and  Dr.  Davenant  and  Gregory  KingSSqi  on  Revenues 
and  Trade,  &c.  I  fhall  give  fome  Examples  of  this  Way  of  Com- 
puting :  As, 

Prop.  1.  To  find  the  Number  of  People  in  England,  and  how 
many  are  Males,  Females,  and  Fighting  Men.     ' 

Firft.Ifind  the  Number  of  Homes  within  the  Weekly  Bills  of  Lm- 
dun,  byconfidering  the  Number  of  thofe.  Families  who  pay  to  the 
Poor  in  each  Parifh,  and  of,  the  Poor  themfelves ;  or  by  the  Poll- 
■Books,  KingVTax-Books,  &t.  Which  fuppofe  I  find  108000  (as 
they  are  thereabout)  thefe  at  5  in  each  Family,  one  with  another, 
makes  J40000.  People  in  the  feid  Compafe.  Now  admit  that  by  * 
Poll-Tax,  &c.  it  has  been  found  that  the  Heads  in  London  are  to 
thofe  in  all  the  reft  of  England  as  1  to  9  ;  there  muft  at  this  rate  be 
4850000  Souls  in  England.  And  it  having  been  found  by  many 
,  Years 
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Years  Obfervation  upon  the  Weekly  Bills,  that  there  are  14  Males 
to  13  Females  \  fo  that  of  the  faid  4850000  Perfons,  there  muft  be 
2520000  Males,  and  2340000  Females  :  for 

-27.  14:14850000,.  2520000.     Or  27.   13  ::  4850000.  2340000 

And  hence  to  find  the  Fighting  Men,  it  has  been  computed,  That 
37.4  of  100  Souls  are  above  i5,  and  under  5o  ;  therefore 

100.  37.4  ::  2520000.  942480  =  the  Fighting  Men. 

Prop.  2.  To  find  the  Number  of  People  by  the  Coals  imported  : 
I  find,  fuppofe,  by  the  Coal-Meters  Books  40420a  Chaldron  im- 
ported in  one  Year,  com.  Ann.  It  may  eafily,  by  confidering  the 
Medium  of  the  feveral  Clafles  of  Houfekeepers,  be  found  that  each 
Houfe,  one  with  onother,  burneth  about  3  \  Chaldron  per  ann.  So 
that  by  Divifion  I  find  107785  Houfes,  which  is  but  214  fhort  of 
the  Number  of  Houfes  in  the  Weekly  Bills,  found  as  in  the  laft 
Propofition. 

Prop.  3 .  To  find  the  Number  of  Houfes  within  the  Bills,  by  the 
Yards  Square  of  the  Ground.  I  find  (fuppofe,  as  per  Mr.  Grant) 
54  Houfes.  in  every  hundred  Yards  Square,  and  2000  fuch  Squares 
built  upon  within  the  Bills  of  Mortality  ;  which  multiplied  toge* 
ther  gives  108000  Houfes,  as  per  the  firft  Method. 

From  thefe  and  fuch-like  Reafonings  by  Political  Arithmetic,  the 
Vitality  per  Cent,  of  feveral  Ages  of  Perfons  is  found. 

As  that  54  of  100  born  are  alive  at  5  Yefffs  old; 

40  of  100 —  at  16 

2f  of  100 at  25 

16  of  100 at  35 

10  or  100 at  45 

5  of  100 at  55 

3  of  100 at  5a 

1  of  100 at  75 

And  that  the  Income  of  England  per  ann.  is,  from  Trad6    /.poooooo 

Land     ■■  ■■       14000000 
Art  and  Labour  20000000 
So  that  the  whole  Annual  Income  is  43000000  /.  Sterl.  per  ann. 

The  Income  of  France  /.  8 1 000000 

Of  Holland  I.  18000000 

Alfo  that  the  Exports  of  England  in  Englijb  Commodities ■-  are- 
about  /.  5  000000  per  ann. 

The  Current  Coin  of  England  is  about  /.7000000. 

The 


\ 
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The  Expence  for  the  abovefaid  Number  of  People  at  8  /.  per 
Head  per  ann.  is  /.  38,880000  per  ann.  So  that  England  increafech 
in  Riches  at  that  rate,  /.  41 20000  per  ann. 

The  Number  of  Acres  of  the  Land  of  England  has  been  by  the 
very  Judicious  efteemed  (of  the  feveral  forts  of  Land)  as  follows : 

viz,. 


N°  ef Acres. 
Of  Arable  Land  ■  9,000000 
Pafture  and  Meadow  1 2,000000 
Wood  and  Coppice  — 
Forefts,  Parks,  and  7 

Commons J 

Houfes,    Orchards,  7 

and  Church-yards  J 


3 ,000000 
3 ,000000 

x, 000000 


N°  of  Acres. 
In  the  lad  Column  —  28,000000 
Heaths  and  Barren!    w^ 

Lands J  10^00°o 

Rivers,  Lakes  and  7 

Ponds —  J 


j 00000 


Roads  and  Wafte-Land     5  00000 


So  that  by  the  above  (aid  Efti- 
mate  there  is  8^V  Acres  for 
each  Head  in  England,  and  about 
/.  1 :  8  :  xo  each  in  Calh. 


Sum  =the  Acres  in  7 
England j 


3  9,000000 


In  Scotland  24,000000 
Ireland  2p,dooooo 


There  is  compu-7 
ted  to  be  in  France  S 
The  1 7  Provinces  — 
Spain  and  Portugal  — 
Italy y   Venice,   and  7 
Ifles  thereabout  J 

Germany— 

Sweden,     Norway ,7 

and  Denmark j 

Poland  about 

Mufcovy 

Turkey  in  Europe  - 
Turkey  in  Afia— 
Arabia              ■ 
Perfia 


N°  of  Acres.    Arces  in  Great  Bri-!    - 

tain  and  Ireland  f    *2'000000 
In  Iaft  Column 2652,000000 


xi  7,000000 


*  13,000000 

•  78,000000 

66,000000 
120,000000 
156,000000 

• 

116,000000 
468,000000 
192,000000 
234,000000 
585,000000 
507,000000 


Af(gi*/YEmpire  —  741,000000 
China  and  Tonquin—  702,000000 
Tartary'  — 2  7  3  0,000000 

Georgia  117,000000 

Madagascar  78,000000 


Sumatra,  and  Ifles  7     g 

thereabout *       °y 

Japan 


i 


OOOOOO 


AH  Africa- 
America — 


1 17,000000 
4680,000000 

3510,000000 

Ifles  Wight,  ManJ 
Guernfey,Jerfey,  &  >    5  0,000000 
in  the  PFeft-Indies} 


So  that  the  Acres  on  the  whole  Earth  are  com- 
puted 


> 


15549,000000 


Area  of  the  Earth  and  Sea,  as 

of  a  Sphere  in  Acres  tl_..J.._- 


the  Superficies")  ia7<?7yoo 
S  So 
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So  that  the  Area  of  the  Sea  in  Acres  is  ■   1 12  1*6,000000 

And  the  People  of  the  whole  World  are  com-  1 
pUted  at J     300,000000 

But  the  People  in  the  World,  in  proportion  as  the  Acres  of  Eng- 
land is  to  the  People  of  England,  'would  be  193  7,600000.     For 

35>,oooooo.  4,860000  : :  15549,000000.  1937,600000 

This  Difference  above  300,000000  (which  is  about  -£  of  the  whole 
191 1>  &'-)  IS  caufed  by  the  raft  quantity*  of  Barren  Ground,Ss  •& 
of  Africa,  \  America,  |  Tartary,  -f  Ruflia,  -J  Arabia,  &c.  which  are 
probably  defert  and  unpeopled. 

The  very  Ingenious  and  Accurate  Dr.  Haley,  in  his  faid  judicious 
Remarks  upon  the  Breflaw  Bills  of  Mortality,  (wherein  both  the 
Ages  and  Sexes  of  all  that  died  were  monthly  delivered  and  com- 
pared with  the  Number  of  Births,  for  the  Years  1687, 1688,  1689, 
1690,  and  169.1)  hath  calculated  a  Table,  (published  in  the  Philo- 
fopbkal  Tranfaftions  in  1693,  and  in  ATtfceUanea  Curiofa,  Vol.  1.)  and 
hath  fhew'd  thefe  Ufes  thereof;  as,  ifi,  In  finding  the  Proportion 
of  Men  able  to  bear  Arms  in  any  Multitude,  from  18  to  56  Years 
of  Age.  idly,  The  different  Degrees  of  Vitality  in  all  Ages ;  as  at 
what  Number  of  Years  it  is  an  even  Lay,  that  a  Perfon  of  any  Age 
fhall  die  :  for  in&ance,  that  a  Man  of  30  Years  of  Age  liveth  be- 
tween 27  and  28  Years ;  That  'tis  80  to  *,  that  a  Perfon  of  25s 
Years  does  not  die  in  a  Year  ,'  That  'iris  5*7  to  1,  that  one  of  40 
lives  7  Years.  3  dly,  He  computes  the  Value  of  Annuitys  for  Lives, 
(as  in  the  curious  little  Table  after  the  Tables  of  Compound  Intereft 
foregoing)  and  the  Price  of  Infurances ;  and  that  one  half  of  thofe 
who  are  bom,  do  not  live  above  1 7  Years,  &c. 

Mr.  Grant  (betides  what  he  computeth,  as  above,  of  the  Vitality 
fer  Cent.)  faith,  That  the  People  of  London  are  about  one  14th  of 
the  People  of  England    And 

Sir  William  Petty  faith,  That  there  are  more  People  living  between* 
the  Ages  of  16  and  26  than  any  other  Age;  and  thence  infers, 
That  the  Square  Root  of  every  Petfon's  Age  under  16 .  (whofe 
Square  Root  is  4)  fheweth  the  Proportion  of  Probability  of  fuch 
Perfon 's  living  to  70  Years  :  i.  e.  It  is  4  times  more  likely  that  one 
rf  16  Years  ot  Age  lives  to  be  -70,  than  a  Child  of  x  Year;  *Tis 
thrice  as  probable  that  one  of  9  Years  lives  to  70,  than  that  a  new- 
born Child  does  ;  That  the  odds  is  j  to  4*  that  one  of  2  j  dieth- 
before  1  of  16  Years  old  ,-  That  'tis  6  to  5,  that  one  of  36  dieth  - 
before  lof  25  Years:  Thefe  Proportions  being  the  Roots  of  25, 

16, 
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16,  and  jtf=  the  Ages,  as  is  above  faid.  He  alfo  fays,  That  the 
Shipping  of  Europe  is  about  2000000  Tons,  of  which  England  hath 
500000,  the  Dutch  000000,  the  French  1 00000,  Spain,  Portugal,  and 
Italy  250000,  &c. 

And  be/ides  what  is  laid  above  of  the  Number  of  Acres  of  each 
kind  of  Land  in  England,  MefEeurs  King  and  Davenant  fay  farther. 
That  the  Increafe  of  the  People  of  England  is  0000  per  annum,  Al- 
lowances being  made  for  War,  Plague,  Shipping,  and  the  Planta- 
tions. They  reckon  the  Souls  of  London  530000,  in  the  Citys  and 
Market-Towns  in  England  870000,  the  Villages  and  Hamlets 
4100000.  The  Annual  Produce  by  Cartel  in  Butter,  Cheefe,  and 
Milk,  about  I.  2  j 00000  >  the  Value  of  the  Wool  yearly  fhorn,  about 
/.  2000000  :  of  Horfes  bred  yearly  /.  250000  j  Value  of  Flefh  yearly 
ipent  as  Food  /.j  3  50000;  of  the  Tallow  and  Hides  about  /.  tf 00000  j 
Hay  yearly  confumed  by  Horfes  /.  1300000  ;  by  other  Cattel 
.1000000,    &c 


CHAP.     VII. 
Logarithmical  ^Arithmetic. 

§N  this  kind  of  Arithmetic  the  Work  of  Multiplication, 
1  Divifion,  and  Extraction  of  Roots,  are  performed  not 
R  by  the  Numbers  themfelves,  but  by  Artificial  Num- 
S  bers  adapted  to  thofe  given  ;  fo  that  their  Addition 
*  performs  Multiplication  ;  Subftra&ion  does  the  bufinefs 
of  Divifion ;  and  Dividing  by  2,  3,  4,  &c.  of  thefe  Artificial  Num- 
bers, gives  the  Square,  Cube,  Biquadrate,  &c.  Roots  of  the  re- 
Tpe&ive  Natural  Numbers. 

2.  There  are  to  every  Natural  or  Common  Number,  an  Arti- 
ficial one  proportioned  >  which  being  formed  into  a  Table,  where 
each  Natural  Number  has  its  own  Artificial  Handing  right  againft 
it,  'tis  called  a  Table  of  Artificial  Numbers  or  Logarithms. 

3.  Of  thefe  Tables  fome  have  the  Logarithms  of  all  Natural 
Numbers  (torn  1  to  1000.  fome  to  10000,  and  fome  to  100000. 

And 
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And  again,  thefe  Logarithms  confift  of  Places  from  5  to  14 ;  but 
one  and  the  fame  Table  has  always  but  one  Number  of  Places :  and 
the  more  extenfive  any  Table  is,  the  more  it  is  univerfally  ufeful ; 
and  therefore  I  (hall  by  and  by  give  Rules  for  enlarging  a  Table. 

4.  There  may  be  feveral  kinds  of  Logarithms  contrived  ;  for  any 
Series  of  Numbers  in  Arithmetical  Progreffion  are  the  Logarithms 
of  thofe  right  againft  them  in  Geometrical  Proportion  :  As 

o     ^         *     •  o       *  f  Natural  Numbers 

1,  *,  4>  8,  16,  32,  tf4,  128,  i56,  j  12,  1024  j  inGeomet.  p^. 

*       „       o  ("Their  Logarithms 

0,1,2,3,    4,    ?,    6,      7,      8,      S>,     Iai  in  Arith  Progref. 

And  the  afore&id  Ufes  of  Logarithms  will  appear  even  in  this  fmall 
Example  of  a  Table  :  As, 

1.  In  Multiplication.  As  32  by  16.  Againft  thefe  in  the  upper 
Series,  you  have  5  and  4  in  the  lower  (or  that  of  Logarithms) 
therefore  add  5  to  4  maketh  9,  which  fee  in  the  Logarithms,  and 
over  it  is  512  =  the  Produft  of  32  by  16,  done  by  only  adding 
their  refpe&ive  Logarithms  5  and  4.  So  32  by  32  is  1024  ;  8  by 
16=2  128,  &c. 

2.  In  Divifion.  To  divide  1024  by  64:  Under  1024  Hands 
the  Logarithm  10;  and  under  64  ftands  the  Log.  =  6,  therefore 
take  6  from  10,  and  the  Remainer  is  the  Log.  =  4,  over  which 
Hands  the  Quotient  16.  And  fo  512  divided  by  16,  quotes  32, 
and  proves  the  firft  Example  in  Multiplication,  &c. 

3.  In  the  Extraction  of  the  Square  Root.  Admit  you  would,  have 
the  Square  Root  of  1024 :  Under  that  you  have  the  Logar.  10.  the 
half  of  which  is  5,  over  which  Log.  is  32*=  the  Square  Root  of 
1024,  by  only  taking  half  its  Logarithm;  fo  the  Root  of  255  is 
16,  &c. 

4.  In  ExtraSiing  the  Cube  Root :  If  you  would  have  the  Cube 
Root  pf  5 12,  under  that  is  the  Log.  9.  a  3d  of  which  is  3  ;  over 
which  Log.  Hands  the  Anfwer  8  =  the  Cube-Root  fought,  CTc. 

5*  By  this  very  fmall  Specimen  it  may  be  obferved  how  neceflary 
(became  exceeding  ufeful)  a  Table  of  Artificial  Numbers  muft  needs 
be,  when  they  are  made  fuch  a  univerfal  Series,  as  to  be  fitted  for  all 
Numbers  from  1  to  1 00000 ;  and  this  was  the  happy  Contrivance  or 
Thought  of  the  Famous  Lord  Neper,  a  Scotifb  Baron,  Anno  1614. 
whofe  Memory  will  always  be  precious,  efpecially  to  all  Trigono- 
metrical Calculators.    But  the  firft  Table,  as  abovefaid,  was  made 

[Rr]  by 


* 
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by  that  Learned  Mathematician  of  our  own  Country,  Mr.  Memj 
Briggs,  fometime  Saviiian  Profeflbr  of  Geometry  in  the  Univerfity 
of  Oxford,  for  Natural  Numbers  to  100000,  and  the  Log.  to  14 
places  ;  which  new  Invention  was  extremely  approved  of  and  pro- 
moted by  Kepler  and  other  Foreigners. 

6.  Thefe  Logarithms  being  a  Series  of  Numbers  in  Arithmetical 
Proportion  to  anfwer  1,  2,  3,  4,  tjc.  to  10  or  100  Thou  fan  d,  mull 
needs  be  Decimals,  except  the  Index  or  firft  Figure  towards  the 
left  Land,  feparated  from  the  Logarithm  by  a  Point :  for  thefe  (hew 
how  many  Places  the  Natural  Number  confifts  o£  if  it  be  not  a 
Decimal ;    but 

if  a  Decimal, 
the  Index  is 
marked  with  a 
Note  of  Nega- 
tion, as  — ,  put 
commonly  un- 
der the  Index 
or  Charaiierif- 
tic  :  which  In- 
dex, in  cafe  of 
Logarithms  of 
Decimals,  does 
Ihew  how  ma- 
ny Places  from 
the  Point  the  firft  fignificant  Figure  ftands. 

And  'tis  plain,  that  the  Indexes  of  Logarithms  of  intire  Num- 
bers are  always  1  left  in  Value,  than  the  Number  of  Places  in  thofe 
of  whole  Numbers.        ♦ 

Note j  That  tor  taking  the  Logarithm  out  of  my  Table,  &c.  yotu 
may  fee  SeSl.  2,  &  4.  of  this  Chap. 

7.  Indefatigable  mull  the  Trouble  and  Pains  be  fuppofed,  which 
Mr. Briggs  had  in  his  firft  Table;  as  muft  be  granted,  when  the- 
Method  is  underftood  of  making  but  one  commonly  ufed,  confifting 
of  half  the  Number  of  Places.  Which  is  this :  They  firft  found 
fo  many  Mean  Proportionals  between  10  and  1,  by  the  continual 
adding  Cyphers,  about  28,  and  half  fo  many  afterward  towards  the 
right  hand  of  the  10,  and  then  extra&ing  the  Roots,  till  at  laft  the 
Root  was  fo  finall,  as  to  have  as  many  Cyphers  next  the  Point  in 
the  Decimal,  as  they  intended  the  Log.  fhould  confift  of  Places  f 
which  could  not  be  done  under  27  very  long  Extia&J»s :  thefe  fe- 
deral 


• 

7%e  Index  of  the  Leg.  of 
ali  Intire  Numbers. 

from 

1,  to  10  excl.  is  0 

Li  Decimals  the 
Index  of 

.1,  .2,  .3,  &c.  is 

1 

10,  to  100 ....  is  1 

.01,  .02,  .03,  &c. 

2 

100,  to  1000  ...  is  2 

.001,  .002,  &c. 

3 

1000,  to  1 0000  is  . .  3 

.0001,  .0002,  &c. 

4 

1 0000,  to  1 00000  =  4 

.0000  r,  &c. 

&c. 
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veral  Means  they  put  down  in  order,  from  the  extreme  10  down- 
ward 

idly>  They  found  Logarithms  to  thefe  Extreme  and  Means,  by 
putting  down  againft  the  Extreme  10.000,  &c.  the  Log.  1.000,  &c. 
(as  is  beforefaid)  and  proceeding  to  take  half  that  Log.  continually, 
halt  of  that  half,  &c.  and  placing  them  orderly  againft  their  re- 
fpe&ive  Mean  Proportionals  found  as  before.  ' 

jaly9  Then  when  they  had  a  mind  to  make  the  Log.  of  any 
Number,  they  by  extracting  the  Square  Root,  found  fo  many  con- 
tinual Means  between  the  Number  given  and  1,  that  the  lad  Mean 
was  the  leaft  Root  that  had  fo  many  Cyphers  next  the  Point,  as  the 
Logarithm  was  to  have  Places. 

4*/?/jr,  Then  to  find  Logarithms  to  thefe  Means ;  the  Proportion  is 
As  the  fignificant  Figures  of  the  Mean  Proportional  found 
between  10  and  1,  (of  the  like  place  with  the  laft  continual 
Mean  in  thefe  you  are  upon) 
Is  to  its  refpe&ive  Logarithm  (omitting  the  Cyphers) 
So  is  the  laft  Mean  in  the  Series  you  are  now  a  working, 
*       To  its  Logarithm. 

phly,  This  Logarithm  of  the  laft  continual  Mean  between  the 
Number  you  are  inveftigating  the  Log.  of,  and  1,  being  found,  is 
to  be  dbubled,  and  that,  &c.  Produds  doubled  continually ;  putting 
the  feveral  Produ&s  againft  the  refpedive  Means  laft  found,  till  at 
tail  the  Produft  falling  againft  the  Number  whofe  Log.  is  fought, 
gives  you  that  Logarithm,  by  which  feveral  others  are  eafily  found  : 
for  the  Log.  of  4  multiplied  by  2,  gives  the  Log.  of  16  ;  7  Log.  of 
4  is  that  of  2  :  fo  have  you  the  Logarithms  of  all  the  Powers  of  2  ; 
and  the  Log.  of  10  (or  1.0)  lefs  the  Log.  of  2.  leaveth  t!ie  Log.  of 
5.  So  you  have  the  Log.  of  all  the  Powers  of  5,  and  Produft  by 
2  and  y. 

I  did  intend  to  have  inferted  here  the  Whole  of  finding  the  Log, 
of  any  Number  between  1  and  10 ;  but  there  being  lately  fo  many 
briefer  Ways  of  finding  the  Logarithms,  publifhed  by  Mr.  Mercator, 
Mr.  Gregory,  Mr.  Speidal,  and  especially  by  Dr.  Haley ,  in  Phihfofhical 
*TraxfatlioHs9T$02i6.  that  I  thought  it  not  worth  while  to  give  an 
Example  of  the  old  tedious  Way  above-mentioned. 

It  cotdd  hardly  be  expeded,  that  in  one  Treatife  handling  fo 
many  different  Parts  of  Arithmetic,  I  fhould  infert  a  Table  of  Lc- 
giarithmss  which  alone,  with  its  Ufe,  makes  a  confiderabfe  Volume : 
And  efpecially  confidering  there  are  fo  many  Tables  already  pub- 
iifhed  5  fear  befides  Mr.  Briggs,  Original,  there  arc  Tranfcripts  by 

[R  r  2 j  Norwood, 


fWHf 


UT  it  muft  firft  be  obfenred,  That 
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Norwood,  Gunter,  Wingate^  Moor,  Newlwufe,  Lcyburn,  Sturmy,  Taylor, 
Harris,  Ward,  &c.  Englishmen ;  befides  thofe  of  Kepler,  Ulacq,  Ur- 
finy  &c.  Foreigners.  But  I  have  however  (the  better  to  make  this 
Book  anfwer  to  the  Title)  inferted  a  Table  to  iooao,  and  Rules  xo 
make  it  to  ioooooooo. 

Sect.  II.     To  Add,  SubfraB,  Multiply,  and  Divide  Log 
rithms ;  or  to  ferform  the  Work  of  Multiplication,  Divijwi^ 
to  Square  and  Cube ,  and  Extraction  of  Roots  of  Intire  Num- 
bers by  the  Logarithms. 

B 

I.  To  take  any  Logarithm  in  my  Table  belonging  to  any  Natural  Number  i 

If  the  Natural  Number  confift  of  three  Places  only,  you  have 
them  in  the  Column  under  Natural  Numbers ;  and  in  the  next  Co- 
lumn toward  the  right  hand  are  their  refpe&ive  Logarithms  under 

But  if  the  Number  given  confift  of  four  places,  look  for  all  but 
Units  place  under  Natural  Numbers  as  before,  right  againft  which; 
and  under  the  Digit  in  Units  place,  is  your  Logarithm  required. 
And  in  like  manner  for  any  Logarithm  under  woy  fee  for  that  in 
Tens  place  under  Natural  Numbers ;  and  for  that  in  Units  at  the 
head  ot  the  Column,  and  in  the  common  Angle  of  meeting  Hands 
the  Log.  fought*. 

II.  To  find  the  Natural  Number  to  a  Logarithm. 

This  you  will  eafily  do  by  the  help  of  your  Index,  and  efpecially 
by  confidering  the  Nature  of  the  Numbers  which  increafe  from  the 
left  hand  towards  the  right ;  as  the  Digits  at  the  head  of  the  Co- 
lumns, and  thofe  in  the  left  hand  Columns  refpe&ively  increafe 
where  four  Places  is  in  the  Natural  Number.  But  downwards  the 
Logarithms  are  to  fuch  Natural  Numbers  as  increafe  by  Ten : 
Thus  the  Logarithm  8123785  I  find  under  2,  and  againft  649  ;  fo 
that  it  is  the  Logarithm  of  6492  :  but  if  it  were  the  Logarithm 
8122447,  *  find  t^ac  under  (o)  and  againft  649 ;  fo  that  6490  is  the 
Natural  Number  fought.  And  the  fame  Logarithm  is  alfo  for  649  : 
As  all  are  Logarithms  for  the  Natural  Number  exprefled  in  the  Ta*- 
ble,  or  for  that  Number  multiplied  by  1  or  more  Tens ;  but  yoy 
ace  to  be  guided,  by  your  Index  what  places  your  Number  is. 

3* 


-  f 
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So  much  far  the  Logarithm  <f  Integers :  And  for  thofe  of  Fra&ions 
and  M'ixt  Numbers,  fee  SeEl.  3.  following,  and  more  of  the  above, 
Se&.  4. 

I.   Multiplication  of  Intbre  Numbers  by  the  Logarithms. 
Example  1.]  Multiply  91  by  93.    - 

Rule.  To  the  Logarithm  of  91,  which  is  =2  1.9590414 
Add  the  Logarithm  of  ^j =  1. 9684829 


Produd  =  8463  ;  the  Nat.  Numb,  to  the  Log.  3.9275243  Sum. 
Example  2.]  Multiply  4  by  177. 

Rule.  To  the  Log  of  177,  which  is=  2.2479733  7  *  .. 
Add  the  Log.  of  4,  which  is  =  0.6020600  J         ' 


Produ&7o8 ;  its  Logarithm  =  2.8500333  Sum. 

Thcfe  two  Examples  are  fufficient  to  (hew  how  to  multiply  any 
Intire  Number  by  another  ;  by  the  Logarithms,  where  I  need  not 
give  many  words  to  fliew  that  againft  the  Natural  Numbers  given 
Band  their  Logarithms ;  and  againft  the  Sum  of  thofe  Logarithms 
ftand  the  refpe&ive  Natural  Numbers  8463  and  708  :  h  e.  In  my 
Table  you  have  the  Log.  9275243  under  3,  and  againft  846  (the 
Units  place,  where  there  are  4)  being  always  over  the  Logarithm. 
See  Sell.  4.  and  the  Rules  above  for  finding  the  Logarithms,  and 
their  Natural  Numbers. 

II.  Divifion  by  LogaritJmts. 
Example.  1.]  Divide  8463  by  93. 

Ride.  From  the  Logarithm  of  8463,  which  is  =  3.9*75:243 

Dedutt  the  Log.  of  93.,  which  is  =  1.9684829     - 


Refts  the  Log.  of  the  Quote  91,  which  is  =  j.9590414 

Example  2.]  Divide  708  by  177. 

From  the  Logarithm  of  708,  which  is  =  2.8500333 
Deduft  the  Log.  of  177,  which  is  =  2.2479733 


Refts  the  Log.  of  the  Quote  4  ;  which  is  =  0.602060a 

IIL  To  Square  any  Intire  Number,  and  ExtraEI  the  Square  Root 

by  the  Logarithms. 

1.  To  fquare  (or  involve  in  itfelf)  any  whole  Number. 

Exam- 
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Example.*]  What  is  the  Square  of1  99  ? 
Rule.  Multiply  the  Logarithm  of  99,  which  is  =  1.99563  72 

by 1 

9801,  the  Square  fought ;  being  the  NaturalT-  " 

Number  to  the  Produft J     ?^I27°4 

2.  To  evolve,  or  extrad  the  Square  Root  of  any  lathe  Number. 
Example^]  What  is  the  Square  Root  of  9801  ? 

Rule.  Take  half  df  the  Logarithm  of  9801.     Log  is  3.9912704 

Halt  that  Log.  of  9801  is=  1 -995*3?  2 
Which  half  is  the  Log.  of  99  =  the  Root  fought.     And  this 
jrcoves  the  laft  Queftion. 

IV.  To  Cube,  or  ExtraSl  the  Cute  Root  rfany  Lttire  Number,  lj 

the  Ltgaritbms. 
1.  To  Cube  any  Wide  Number. 
Example.]  What  is  the  Cube  of  2 1  ? 

Rule.  Multiply  the  Log.  of  21,  which  is =  1.3222193 

by 3 

And  the  Cube  required  is  9261  =  the  Natural")  ,~v^ 

Number  of  tte  Log.-- f    W666™ 

a.  To  extraS  the  Cube  Root  of  any  Lttire  Number. 
Example.')  What  is  the  Root  of  92*1  ? 

The  Log.  of  9261  is  as  before  =2  3.9666579 
f  of  that  Logarithm  \s=  1.3222193 
Whofe  Natural  Number  is  21  =  the  Cube  Root  required. 

3.  If  you  defire  the  Biquadrate  of  any  Number,  multiply  its 
Log.  by  4,  gives  the  Log.  oi  the  Anfwer  :  And  if  you  would  have 
the  Bi quadrate  or  Surfolid  Roots,  &c  of  a  Number,  divide  its  Lo- 
garithm by  4  or  j,  &c.  Examples  are  needlefs  ,•  but  note,  that  if  the 
Index  is  lefs  than  the  Divifor,  take  fo  often  as  the  Divifor  can  be 
had  in  2  places. 

Sect.  Ill*  To  perform  the  Work  of  Multiplication,  Divifw*% 
Square  or  Cube,  &c.  or  Extratt  the  Roots  of  Fractions  and 
Mixt  Numbers,  by  the  Logarithms. 

BEFORE  I  give  Examples  of  Logarithms,  it  will  beneceflary 
to  give  a  Rule  for  Adding  or  Subftrdhng  Negative  Indices  *r  Cbfr 
rafteriftics. 


J 
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Note,  That  when  the  Index  is  mark'd  under  thus  (— )  it  is  fo 
much  lefs  than  nothing  as  thofe  beforegoing,  or_2>  3>  _£,  6v. 
1.  The  Rules 


Addition  of  Indices. 

Thus,  x.  Add  the  Index  3 
to  -i 

Sum  =  2 


Exam.  2.  Add  - 

to  ■*■ 


3 
1 


Sum  =  2 


Exam.  3.  Add 

to 


Sum  =  5 


SubftraB'ton. 


From  — 
Take  — 


2 


Refts3 


2^/p,  From 
Take 


2 
r 


Refts3 


$dfy,  From jj 

Take 2 


for  adding  and 
fubftraftin^  the 
Indices  of  Lo- 
garithms are  nu- 
merous, and  not 
eafy  to  retain  in 
mind:  I  have 
therefore  fuppo- 
fed  (which  ta- 
king the  Reafon 
of  the  thing  a- 
k>ng  with  it,  ea- 
fily  folves  all, 
without  charg- 
ing the  Memo- 
ry; when  the  In- 
dex  is  negative, 
that  it  is  a  Per- 
fon  owing  fo 
many  /.  1 00  more 
than  he  is  worth, 
as  the  Index- 
Digit  exprefleth. 

This  being  done,  the  adding  to  or  taking  from  the  upper  Index 
according  to  the  Nature  of  each,  makes  the  Sum  or  Remainer 
plainly  appear. 

1.  So  in  the  firft  Example  of  Addition  above,  I  confider  that  if 

1  add /.i 00  to  aPerfonwho  is  3  worfe  than  nothing,  the  Sum 
muft  be_2  ,\  that  is>  I  then  make  him  worth  but  2  lefs  than  nothing. 

2.  In  the  fecond  Example,  if  I  add  1  lefc  than  (o)  to;  that  isr 
if  I  take  *  from  a  Perfon  who  hath  3,  the  Sum  is  but  2  ;  for  that 
is  all  that  is  left.  And  if  I  add  3  lefs  than  nothing  to  him  who  be 
fore  was  2  worfe  than  (o)  I  leave  him  5  le&  than  (o),  as  in  Exam- 
ple 3. 

So  hi  Sbbftrattim  ef  Indices : 

3.  If  (as  in  the  firft  Example}  I  take  1  from  him  who  already  is 

2  worfe,  or  lefe  than  (a}7  I,  leave  him  3  Ids  than  nothing  ;  and  ft 

3  is  the  Remainer.  4.  If 


Refts^ 

Thefe  prove  the  Truth 
of  thofe  in  Addition. 


Z$6  Logarithmical  Arithmetic.     Chap.  71 

4.  If  (as  in  the  2d  Example)  I  take  i_  (or  1  left  than  nothing) 

from  him  that  hath  2  in  pofleffion  already,  I  then  leave  him  worth 
3 ,  becaufe  I  take  1  lefs  than  nothing  from  him  :  therefore  I  add  1 
to  him,  that  is,  I  make  2  into  3,  which  is  therefore  the  Remainer. 
(See  the  words  Negative  Arithmetic  in  Algebra.)  And  all  this  cod- 
fider'd  right,  is  but  one  fingle,  fhort,  and  eafy  Rule. 

II.  "To  find  the  Logarithm  of  a  Mixt  Number,  or  of  a  Decimal, 

by  the  Table. 

Prop.  1.  To  find  the  Logarithm  of  a  Mixt  Number,  as  of  p.  17  7. 

Rule.  Take  the  Log.  of  9177,  except  the  Index;  and  to  that  Lo- 
garithm prefix  an  Index  according  to  the  Number  of  Places  in  the 
Integral  Part  of  the  Number  given,  as  by  the  little  Table  under  the 
6th  Head  of  the  firft  Seft.  of  this  Chapter,  and  you  have  the  Anfwer. 

Examp.  Thus  the  Log.  of  9177  (without  the  Index)  is  9627007; 
and  the  proper  Index  for  1  Place  being  o,  therefore  the  Anfwer  is 
0.9627007. 

So  alfo  the  Log.  of  91.77  is  =  1.9627007,  and  of  917.7  'tis  = 
2.9627007. 

Prop.  2.  To  find  the  Logarithm  cf  a  Decimal,  as  of  .5 

Rule.  Take  the  Log.  of  5 ,  except  the  Index,  and  prefix  to  that 
Log.  an  Index  agreeable  to  the  Decimal,  as  per  the  faid  litcle  Tabic 
under  the  6th  Head  of  the  ift  Seft.  of  this  Chapter. 

Examples.  The  Log.  of  5  is  =  6989700,  without  its  Index  :  to 
which  Log.  if  you  puteits  proper  Index  1,  (there  being  no  Cyphers 

between  the  Point  and  the  5)  the  Anfwer  is  1^6989700.    And  by 

the  fame  Rule  the  Log.  of  .05  is  2.6989700  ,*  of  .005  =  £.69897005 

and  of  .000579  the  Log.  is  4.7626785  ;  being  the  Log.  of  579,  with 

the  Index  of  .000579  put  before  it. 

III.  To  find  Mixt  Numbers  or  Decimals  to  Logarithms  by  the  Tabk 

Prop.  1 .  To  find  a  Mtxt  Number  to  a  Logarithm. 

Rule.  Regard  not  the  Index ;  but  look  for  the  Logarithm  among 
thofe  which  would  have  the  greateft  Indexes, which  having  found, take 
the  Natural  Number  (landing  againft  it,  and  point  off  for  Integer 
according  to  the  Index  given. 

Example.  What  is  the  Natural  Number  to  the  Log.  1.9627007 ? 

My  Table  extending  to  10000,  the  greateft  Index  is  3  J  * 
mong  which  I  find  my  jpogarithm  given,  and  right  againft  ic  I  n°d 
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$  1 77.  Now  the  Index  given  being  r,  requires  that  2  of  the  4  Places 
be  Integers,  To  that  the  Anfwer  is  91.77  :  And  aifo  the  Natural 
Number  to  2.9617007  muft  be  91 7.7,  &c  as  fer  the  Rule  for  In- 
dexes above. 

Prop.  2.  To  find  the  Decimal  to  a  Logarithm. 

Rule.  Look  for  your  Logarithm  in  that  part  of  the  Table  where 
'tis  to  be  found,  as  before  in  the  laft,  and  put  down  the  Natural 
Number  that  ftands  right  againft  it :  then  according  to  the  Great- 
nefs  of  the  Index  given,  make  the  Point  of  the  Decimal. 

Example.  What  is  the  Natural  Number  to  4.7*2*785  ? 

^Againft  this  Logarithm  I  find  5790.  Now  becaufe  my  Index 
given  is  4,  I  place  5  in  the  4th  place  from  the  Point,  and  fay  there- 
fore that  .000579  is  the  true  Decimal  fought. 

IV.  To  Multiply  Mxt  Numbers  and  Decimals,  by  adding  their 

Logarithms. 

I  have  fo  fully  prepared  the  Reader  for  this*  that  I  only  need  t# 
give  Examples. 

Example- 1.  A  Mixt  Number  by  a  Mixt,  as  9.33*  by  12.09 
To  the  Logarithm  of  9.536,  which  is  0.9701608 
Add  the  Log.  of  12.09,  which  is—  1.0824263 

The  Sum  is  the  Log.  of  1 12.9  the  Produd,  viz,.  2.0525871 

Example  2.  A  Decimal  by  a  Decimal,  as  .09  by  .123 

To  the  Log.  of  .09,  which  is  ■  2.9542425 

Add  the  Log.  of  123,  which  is 1.089905 1     • 


The  Sum  is  the  Log.  of  theProdu&.  01 107,  which  is  2.0441475 


Example  3.  A  Whole  Number  by  a  Decimal,  as  765  by  .00345 

To  the  Log.  of  765,  which   is  2.8836614 
Add  the  Log.  of  .00345,  which  is  3.5378191 


The  Sum  is  the  Log.  of  the  Produft  2.639,  vix,.  0.4214805 

[Sf]  Ex- 
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Example  ^  A  Mixt  Number  by  a  Decimal,  as  1.1 3  by  .oooop 

To  the  Log.  of  1.23,  which  is  — —  o.o8ppoyi 
Add  the  Log.  of  .00009,  which  is  5.9542425 

The  Surt  is  the  Log.  of  the  Produft  .0601107  =r  4.0441475 

JVStfe,  That  whcnfoever  1  is  carried  to  the  Index,  that  1  is  affirmative, 
and  muft  be  added  to  the  lower  Index,  and  that  Sum  to  the  upper, 
as  per  the  Rules  and  Examples  of  adding  Indices  at  the  beginning 
of  this  Section  ;  and  more  particularly  in  the  three  laft  Examples., 

« 

V.  To  divide  Mixt  Numbers,  Decimals,  &c.  by  SubjlraEling 

their  Logarithms. 

In  the  following  Scheme  you  have  all  the  Cafes  that  can  happen 
under  this  Head  :  which  will  be  eafily  performed,  only  obferving 
the  firft  and  fecond  Examples  of  fubftrafting  Indices,  and  the  Rule 
at  the  beginning  of  this  Section. 


Tie 
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The  9  Cafes  ofD'tvifion,  done  by  Logarithms. 


Cafes. 
1. 


2. 


6. 


8. 


Numbers  given,  or  Divi- 
dends andDivifors&c. 


Their  Logarithms?   Sub" 
JlraB  that  of  theVivifor. 


\ 


Divide  237.3 
by  25.32 

Quote  =  9.376 


Divide    1 1.5 
by  932 

Quote       .01234 


2.3752977 

1.4034637 

Refts  0.9718340 


<**^ 


Divide   .1234 
by  .321 

Quote    .3846 

■■'■      — «^»— ^~ 
Divide   463 


Quote  =  .000144 

Divide    2 
by  3.2 r 4 


1.0606978 
2.9694159 


Refts  2.091 28 19 


1 .0913151 
1.5065050 


Refts  1.5848101 


1.6655810 

3'?Q7Q459 

Refts  4.158535 1 


Quote  .6222 

Divide  5 
by  3*5 


Quote  =  .0137 


■»■••*■ 


O.3OI03OO 
0.5070459 

Refts  I.7939841 


Divide     1.26 
by  .002 


Quote  =  63  o 


Divide    .5 

by  7.5 


Quote  =  .06  r  * 

Divide  999 

-     by  .00013 


■  ■■  0.6989700 
— —  2.5622929 

Refts  2. 1 36677 1 


0.1003705 
3.3010300 


Reft  2.79934°? 
— —  1.6989700 
— —  0.8750612 


Refts  2.8239088 


2.9995655 

-J'113*433 

Quo.  7684615.384  J     Refts  6.8856222 


mmm*i 


I 


i6o 


Involution  and  Evolution     Chaf.7, 


VI.,  To  Square  any  Mixt  Number  or  Decimal,  or  to  ExtraEi  the 

Square  Root  thereof. 

1.  Tofquarefuch  Numbers* 

Rule.  Multiply  the  Logarithm  of  the  Roots  given  by  2;  but  if  the 

Index  be  negative,  out  of  the  Produd  of  that  by  the  2  dedudt  what 

Tens  are  carried  from  the  place  next  toward  -the  right  hand,  and 

put  down  the  Remainer  for  the  Index  of  the  Produft  (or  Log.  of 

the  Square.) 

Examples. 


I.  For  Squaring  Decimals,  &c.  by  Logarithms. 


Tfa  Square  Roots 
given. 

987.6. 

98.76. 

9.876. 

.9876. 

.09876. 

.009876. 

.0009876. 

.00009876- 


TheLogarithms  of 
thofe  Roots. 

2.  9945 81 1 

1.994J811 
0.9945  811 
r.9945  81  r 

2.994581 1 
^99458x1 
£9945811 
5 994581 1 


Double  the  laft 
Col.  or  the  Log 
of  the  Squares, 

5.9891622 
3.9891622 
1.9891622 
£•9891622 

3^891622 
5^985*1622 

7.9891622 
9.9891622 


I 


The  Spares 
fought. 

97*3537* 
,    975 3-537* 
97-53  J  3 

•9753 
•oop7?3 

.0000^75  3 

'*  .0000009753 

•00O9OO0C9753 


Or,  II.  For  the  Square  Roots ;  thefe  Titles  obferve. 


Squ.  Roots  fought 
(or  the  Natural 
N°  to  the  half 
Logarithms,) 


f  the  Logarithms 
of  the  Squares ; 
or  thofe  of  the 
Roots. 


Logaritlms  of 
the  Squares 
given* 


Squares  given,  whofe 
Roots  are  required. 


9 

2.  Obferve  in  Extra&ing' the  Square  Root,  that  is  to  fay,  in  taking 
half  of  the  Log.  of  the  Square  ;  if  the  Index  be  an  odd  Number, 
add  1  to  it  in  your  mind,  and  fo  proceed  :  As  in  taking  half  3*989, 

&q.  I  fay  half  of  41s  2  i  of  19,  =  9 :  of  18,  =  9,  t?u 

VILtf 
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by  the  Logarithms. 


l6i 


VIL  To  Cube,  or  ExtraB  the  Cube  Root  of  Decimals,  &c. 

Examples. 


Tie  Cube 
Roots 
given. 

3-i 

•3* 
.031 

.0031 

.0003 1 

.00003 1 


I.  For  the  Cubing  of  Decimals  by  Logarithms. 

(      ' 

Logarit/ms   ^^^ 


of  thofe 
Roots. 


Logarithms. 


'The  Cube  Numbefs 
fought. 


0.4913617        1  4740851 '29.79  x 


14913517 
24913*17 

349*3*17 
44913617 

1+9*361? 


2474085 1 

£.4740851 

84740851 

1 1474085 1 

14474085 1 


.02979 1 
.000029791 

.000000029791 
.0000000000  2979 1 
.00000000000002979  x 


Or,  II.  For  the  Cube  Root  obferve  thefeTides  of  the  Columns. 


Cube  Roots 
fought. 


7  oftboJeLo- 
garithmsjbe- 
ing  thofe  of 
the  Root's. 


Logarithms  of 
thofe  Cube 
Numbers. 


Cube  Numbers  given ; 
whofe  Roots  are  re- 
quired 


» 
i#  You  fee  by  the  Examples,  that  to  Cube  any  Number  (as  thefe 
next  the  left  hand)  is  to  multiply  their  Logarithms  (as  thole  in  the 
2d  Column)  by  3  >  and  the  Produ&s  are.  thofe  in  the  3d  Column, 
whofe  Natural  Numbers  required  are  thofe  in  the  4th  Column. 
And  fcere  note,  That  what  Tens  you  Carry,  you  muft  abate  out  of 
3  times  the  Index ;  as  taught  for  the  Square  Root. 

2.  For  the  Examples  ot  Extra&ing  the  Cube  Root :  The  Num- 
bers in  the  Column  next  the  right  hand  are  Examples  of  Cube 
Numbers  given,  the  next  Column  are  their  Logarithms,  and  the 
third  Column  are  third  parts  of  thofe  Logarithms.  Where  note, 
That  if  your  Index  cannot  be  divided  by  3  without  a  Remainer, 
you  muft  add  fo  many  Units  to  it,  as  is  neceflary  for  that  end  1 
And  fo  many  Units  as  you  borrowed  there,  you  muft  pay  Tens  to 

the 
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the  next  Figure,  and  then  take  a  3d  of  the  whole  Log.    The  Ex- 
amples make  ail  plain. 

Or  for  finding  the  Biquadrate,  Surfolid,  w  Squared  Cube  Powers. 

kuk  i.  Multiply  th«  Log-  of  the  Root  given  by  4,  5,  or  6;  ob- 
ferving  the  Rules  given  before,  abating  what  you  carry,  out  of  the 
Produft  of  the  Index  refpedivety. 

Or  fir  finding  the  Biquadrate,  Surfolid,  or  Squared  Cube  Roots. 

Rule  2V  Divide  the  Log.  of  the  Power  by  4,  J,  or  <J ;  obferving 
the  Rule  of  adding  fo  many  to  the  Index,  that  you  can  divide  it 
vithout  a  Remainer,  and  paying  fo  many  Tens  as  you  added  or 
borrow 'd  Units,  to  the  next  Figure.  ^  ^  ^ 

,  D    ,  Logarithm  of       xtrt  tie  Jtif.  or 

Examples  tt  KMte  t.  0>*P«wert.      Powtrsrepur'4 

Thus  the  Biquadrate  of  .3  i  its  Log-  be-  ]._.  3.5,084848  =  .0081 

ing  =  1.4771*13  J  4«mes  tnat J     ~ 

The  Surfolid  Pwxr  of  .3  ;  its  Log.  be-  1        ^6o6o  —  .00243 

ing  1.4771*12  i  5  times  that J     — 

The  Squared  Cube  of  .3  i  its  Log.  be-7        $6i -2?2  _  .000720 
ing  1.477121a  ;  6  times  that J      — 

And  according  to  the  loft  Rule.        Ug*      %£ 

The  Biquadrate  Root  of  .0081,  its  Log.  7  ^  I-477I2I2  —  .3. 
being  3.9084848  ;  i  that  is J        — 

The  Surfolid  Root  of  .00243,  its  Lo&  "l=  1.4771112  =  .3. 

feeing  3'.-j8 586^0' }  t  that  is- J       — 

The  Squared  Cube  Root  of  .000729,  its  7  _.  Ii477iaxa  =  .3. 
Log.  being  4.86-27272 ;  7  of  that  is   J       - 
Which  latter  Examples  prove  the  Truth  of  the  former. 

VIII.  To  find  the  Logarithms  of  Vulgar  Fra&iom,  and  0/  the 

Operations  thereby. 

Prep.  To  find  the  Log/  of  %&$.  ^^ 

Rut.  From  the  Log.  of  the  Numerator  deduft  the  Log.  of  the 

Denominator,  and  the  Remainer  is  the  Log.  for  the  Anlwer.  ^^ 
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Example.  From  the  Log.  of  345<*>  which  is  =  3.5385737 

Take  .the  Log.  ef  4567,  whiqh  i$  =33.6596310 


Remain?  the  Log.  of  '?-£t>  which  is  =  1.B789427 

Prop.  2.  To  find  the  Log.  of  a  Compound  Fradion. 

Rule.  Reduce  the  Compound  to  a  Simple,  and  work  as  above. 

Example.  To  find  the  Log!  of  tt?4  of  '  7t- 

The  Compound  in  a  Simple  being  -54-24,  ^e  Log.  IS  as  before ; 

Or  Log.  of  TT7T  of  s  7-f-  =  ^.8789427. 

Prop.  3.  To  find  the  Logarithm  of  a  Mixt  Number. 

Rule.  Reduce  it  to  an  Improper  Fraftion,  and  find  the  Logarithm 
zsper  the  firft  Prop.    This  needs  no  Example. 

Prop.  4.  To  reduce  a  Vulgar  Fradion  to  a  Decimal. 

Rule.  Find  the  Log.  of  the  Vulgar  Fradion  as  per  the  firft  :  then 
againft  that  Log.  in  the  Table  you  have  the  Decimal. 

Example.  To  reduce  J44t  t0  a  Decimal.  The  Log.  of  this  Vul- 
gar Fradion,  as  before,  is  =  1.8789427 ;  and  the  Natural  Number 

to  that,  per  the  Table,  is  .7567  =  the  Anfwer. 

And  for  reducing  fuch  Fractions  as  this  given,  whofe  Terms  have 
fo  many  places,  I  take  this  to  be  the  mod  eafy  and  fpeedy  Way  of 
reducing  them  to  Decimals :  and  if  your  Table  of  Logarithms  were 
to  1 00000,.  or  where  the  Numerator  is  a  place  lefs  than  the  Deno- 
minator, the  Rule  would  in  moft  Cafes  be  exad  enough. 

Prop.  5.  What  is  the  Produd  of  one  Vulgar  Fradion  by  another, 
giving  the  Anfwer  in  a  Decimal  Fradion  ? 

Rule.  Add  the  Log.  of  the  one  Fradion  to  the  Log.  of  the  other 
found  as  per  the  ift  Prop,  and  look  for  the  total  Log.  in  the  Table, 
againft  which  ftands  the  Decimal  required. 

Example.  What  is  the  Produd  of  -J-&4  by  ^  ? 

■fcr-rr  i*s  Log.  as  before  =^.8789427    . 
y^i  its  Log.  ... =  2.8890803 


The  Pfodiid  for  Anfwer  4s  .05-862,  whefe  Log.  is  2.7680230 

Anjd  thus  'tis  plain,  that  knowing  by  the  Rules  delivered  how  to 
find  the  Logarithms  of  Vulgar  and  Decimal  Fradion^  they  may  be 
multiplied  or  divided  iimpJy  or  promifcupufly.    For, 

6.  Suppofe  it  VftK  required  to  divide  .05  862  by  j-J'-J : 

If 
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If  from  the  Log*  of  .058^2,  which  15  =  2.7580230 
You  take  the  Log.  W44,  which  is  =  2.8890803 


The  Remainer  is  the  Log.  of  .7567,  or  7  0-0 

of  {4^,  •*. — -— ■  }=±*7*9V7 

Which  proves  the  Operation  above. 

7.  By  what  is  above  faid,  it  will  follow,  that  the  Powers  or  Roots 
of  Vulgar  Fra&ions  are  eafily  found  by  multiplying  the  Log.  of  the 
Vulgar  Fra&ion  affigned  as  a  Root,  by  2, 3  *  4,  5,  6>  &c.  to  obtain  the 
Power,"  or  by  dividing  the  Log.  of  the  Vulgar  Fra&ion  affigned  as 
a  Power,  by  2^3,  &c.  to  obtain  the  refpe&ive  Roots.  And  this  I 
take  alfo  to  be  the  eafieft  and  briefeft  Way  of  finding  the  Powers  or 
Roots  of  Vulgar  Fra&ions  ;  efpecially  where  the  Terms  confift  of 
3,  4,  or  5  places,  and  your  Table  of  Logarithms  is  large  enough. 

Sect.  IV.  The  Explanation  of  mv  Table  of  Logarithms, 
whofe  Method  fomewhat  differs  from  Briggs,  Norwood, 
and  fame  others.  2dly,  Of  the  Arithmetical  Complements  cf 
Logarithms,     jdly,  Of  Parts  Proportional  and  Differences: 

*     And)  4thly,  How  to  enlarge  the  Tables  of  Logarithms  feve- 
ral  Ways. 

1.  fTPHE  eafieft  Tables  for  a  Learner  to  ufe,  are  thofe  that  have 
X  the  Indices  put  down,  and  Logarithms  to  the  Natural 
Numbers  which  are  intirely  placed  fucceffively.  But  I  would  here 
explain  to  him  another  kind  of  Table  placed  without  the  Indices, 
and  which  have  not  the  Units  place  of  the  Natural  Number  with  the 
reft,  but  over  the  refpedive  Logarithm  (this  is  the  beft  Method,  and 
which  I  have  therefore  obferved  in  my  following  Table  of  Loga- 
rithms) thus. 


— *»■ 


'Numb. 

522 

5*3 
524 

5*5 


0 

1 

2 

3 

717670% 

7185017 

7*?33I3 
7201.503 

7177537 

7i85847 
71P4142 

7202420 

7i783<*9 
7126677 

7i9497o 
7203247 

7170200 
7187507 

7195199 
7204074 

7180032 

7188337 

7196627 

72045*01 


&c. 
top 


1 


In 


Ch-7-  <md  Differences.  z6$ 

In  cafe  fuch  a  Table  as  this  is  to  be  ufed  ;  you  mull,  for  exam- 
ple to  find  the  Logarithm  of  5  244,  put  down,  ifly  3  for  your  In- 
dex, as  per  the  Rules  in  the  fixth  Paragraph  of  the  firft  Se&.  of  this 
Chapter. 

idly;  Having  found  5  24,  (the  three  firft  Figures  of  your  Natural 
Number  given  toward  the  left  hand)  caft  your  eye  in  the  Line  to- 
ward the  right  hand,  till  you  come  under  the  Figure  in  Units  place 
of  the  Number  given,  (here  4)  where  againft  524,  and  under  4, 
you  have  the  Logf.  required  :  for  the  Log.  of  5244  is  3.7196627. 

So  the  Log.  of  5223  is  3.7179200;  and  that  of  523=  2.7185017: 
the  Log.  of  the  lad  Natural  Number  having  all  its  peaces  found  to- 
gether under  Number;  the  Log.  againft  523,  and  under  o,  is  that 
fought,  &c 

Thefe  Logarithms  in  Mr.  Briggs's  firft  and  large  Table,  atfo  in 

Norwood  and  fome  others,  ftand  thus ;  (tho  they  take  up  much 

4:00m.) 


N° 

522 

5*3 
5*4 
5*5 


Log. 

2.717*705 
2.7185017 

2.7193  3 13 
2.7201593 


N° 

5221 

5222 

5**3 
5**4 


Log. 

37177537 
3.7178369 

3.7179200 

3.7180032 


N° 

5*3i 
5*3* 
5*33 
5*34 


Log. 

3.7185847 
3.7186677 
3.7187507 
3.718833  7,CTc 


II.  7*he  Arithmetical  Complement  of  a  Logarithm,  is  that  which  will 
make  it  10.0000000;  fo  that  to  find  the  Complement,  the  Loga- 
rithm given  muft  be  dedu&ed  from  the  10.0,  &c. 

Now  the  beft  way  to  fubftraft  this 
(not  according  to  the  common  way,  10.0000000 

but)  to  take  every  Digit  of  the  Sub-         Log.  given  =    3.7204901 

trahend  from  9,  except  that  in  Units  • 

place,  which  take  from  10:  And  to     ItsCompl.Arith.z=z 6.2795 °99 
do  this,  you  may  begin  at  either  end  to  fubftraft. 

The  Complement  Arith.  is  often  ufed  in  'Analogies  wrought  by 
Artificial  Numbers,  to  prevent  Trouble  and  Confufion :  For  inftead 
of  fubftra&ing  a  Logarithm  from  the  Sum  of  two  others,  it  is  ufual 
to  add  the  Complement  Arithmetical,  and  from  the  Sum  of  the 
three  Logarithms  to  abate  Radius  or  10.0  from  the  Index  of  that 
Sum  ;  which  gives  the  fame  Afcfwer  as  tho  you  had  deducted  the 
Logarithm  of  the  firft  Number. 

To  inftancc  in  a  common  Queftion  in  the  Rule  of  Proportion  : 
If  I  give  /.  25  :  10  :  —  for  48  Yards  of  Cloth ;  what  will  1 5  coft 
at  that  rate  ?  [Tt]  Yards 
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Yards  48,  its  Logarithm  =  1.6811411 


«*« 


Logai 


^■^ 


Sum  2.5826314 
From  which  dedufting  the  feft  I*g.  the  \  _     . 
Remainer  is  that  ofl.7.96%,  orf*. )         "r     '^ 

This  by  the  Complement  Arithmetical  is  done  thus  : 

48.  Coinpl.  Arith.  =  8.3187588 
*  25.5  : :  its  Log. . .  =  1  4055 40 2 

15,  its  Log =  1.1760912 

Sum  abating  10  in  the  Index,  the  Log.  of  7  =    g      Q 

7.968  the  Anfwer  as  before — —  J         ,y     5y 

Thefe  kinds  of  Operations  are  much  ufed  in  Trigonometry,  with 
the  Logarithms  of  Natural  Sines,  Tangents,  &c. 

III.  Of  Differences  and  Proportional  Parts. 

1.  By  the1  Differences  is  meant  the  Differences  of  the  Logarithms 
of  a  Numbers  immediately  and  numerically  fucceeding  one  another, 
or  the  Differences  of  the  rrodufts  of  fuch  Numbers  multiplied  by 

10- 

2.  By  Proportional  Parts  you  are  to  underftand  one  or  more  tenth 
Parts  of  thole  Differences    And  thefe  are  apply 'd  in  Pradice  thus : 

IV.  When  you  would  find  the  Logarithm  of  any  Number  that  is  greater 
than  what  is  contained  in  the  fubfequent  fable  of  Logarithms,  and  you 
Would  do  this  by  the  help  of  the  Table  of  Differences  and  Parts  Pnr 
portional. 

Suppofe  you  were  to  find  the  Logarithm  of  $17161  fee  the 
Operation.  * 

I  find  in  the  Table  the  Log.  of  jr7i  or  51710,?  - 

which  is  J       '   3* /45 

And  of  the  next  Number  C172  or  51720  =  7H<ft8* 


am* 


The  Difference  of  thefe  Logarithms  is  =         840  Dif 
Which  found  in  the  Table  of  Differences  (foi-  JC>4  jtf. 

lowii£  that  of  the  Logtrichms)  right  agaiaft      ■        tf       Sm 

that  840  and  under  6  (the  Digit  m  Units  place        /**«*«* 

oc 


of  the  Number  given)  you  find  the  Proportional  Part  5:04 ;  which 
added  to  the  Logarithm  of  5171,  the  Sum  is  that  of  $1716,  which 
with  its  proper  Index  is  4.7135249.  You  may  prove  the  Truth  of 
this  by  dividing  $1716  by  7,  the  Quote  i$=  7388 ;  to  the  Log. 
.  of  which  if  you  add  that  of  7,  the  Sum  is  the  Log.  of  51716,  as 
above. 

2.  'to  prove  the  Truth  of  any  Logarithms  in  the  Table,  without  the  Ta- 
ble of  Proportional  Parts :  as  thofe  of  7000  to  7010  exclufive. 

The  Difference  between  the  Logarithms  of  700  and  701  r  or  7000 
and  7010,  is  6200. 


*8  85 

Are  thefe 

Sums  of  the  lafl 

The  Natural 

«s>5 

Propor- 

Log, of 

Logarithms  and 

Numbers  to 

•14 

tional 

7000 

Proport.  Parts 

the  lafl  Lo- 

** 

Pans. 

repeated. 

rejpefti<uefy. 

garithms. 

I 

6zo 

84505^1 

8451601 

7001 

2 

1240 

8450981 

8452221 

7002 

i 

i860 

8450981 

8452841 

7003 

4 

2480 

84  5*098 1 

8453461 

7004 

5 

3  ICO  ' 

'  845098! 

8454081 

7°°y 

6 

37*o 

845098*1 

8454701* 

7006 

7 

4340 

8450981 

84553" 

7007 

8 

4960 

£450981 

8^594* 

7008 

9 

5580 

8450981 

8476561 

7.oop 

By  this  it  appears,  that  the  Difference  between  the  Logarithms 
of  7000  and.  7010  being^divided  into  10  parts,  1  Tenth  is  620,  the 
Part  to  add  to  the  Logarithm  of  7000  to.  giver  the  Logarithm,  of 
7001 ;  2  Tenths,  added  to  the  Logarithm  of  7000,  gives,  the  Logar 
rithm  of  7002  ;  3Tei)tn&of  the  Difference  6200,  which  is  1860^ 
added  to  8450981  (theTLog.  of  7000)  giveth  8452841  =  the  Lo- 
garithm of  7003,  &c. 

And  if  you  would*  have  the  Proportional  Part  immediately  to 
make  the  Log.  of  70Q0  that  of  7008,  it  is  only  multiplying  a  Tenth 
of  the  Difference  (which  here*  ifr  620)'  by  8,  and  the  Product  is  the 
Proportional  Part  4^60  ;•  which  added  to  8450981  =  the  Log.  of 
7000,  the  Sum  is  8455941  =  the  Log;  of  7008  required.  And 
thus  the  9  Logarithms  between  7000  and  7010  exclufive,  are  exa- 
mined and  proved  :  And  &»m&£  any  other  without  a  Table  of  Dif- 
ferences and  Proportional  Parts,  or  by  even  calculating  or  examining 
thofe  at  the  fame  time. 

CT't  *  J  .3-  ft 
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3.  To  augment  the  Talk  of  Logarithm.*,  fo  as  to. make  that  which 
extends  only  to  fliew  the  Log.  ot"  any  Natural  Number  under  ioooo, 
fubfervient  to  give  that  of  any  Number  under  iooooo,  &c.  without 
the  Table  of  Parts  Proportional.     For  example ; 
1.  To  find  the  Log.  of  6473 6. 

The  Log.  of  5473  or  5473  o  is  ==  81 1  f  056 
Of  6474  or  64740  is  =  8 1 1 1717 

The  Difference  =      671 

A  Tenth  of  that  Difference  (being  the  Proportional"?       67.1 

Part  for  1,  that  is  to  make  the  Log.  of  6473 1) JT 6 

Which  multiply  by  6  (the  Place  of  Units  in  the7 

given  Number)  produceth  ■  —  J     401.0 

Or  becaufe  the  .6  is  above  one  half,  you  may  make  ) 
the  Proportional  Part  for  6  (in  Units  place  of  the>    403 

Number  given) ■ — 3 

Which  added  to  the  Log.  above  of  4473 o,  wx- 8nioy6 

The  Sum  is  the  Log.  of  £4736  or  Anfwer  =  4.81 1 1459 
For  as  10.  57 1    : :    6.  403  .fere. 

i.  e.  As  the  Number  of  Cyphers  added  to  .  the  Natural  Number  in 

your  Table  with  a  1  before  fuch  (o)  towards  the  left  hand ; 
Is  to  the  Proportional  Part,  or  Difference  of  the  2  Logarithms  : 
So  is  the  Figures  towards  the  right  hand  exceeding  the  Places  for 

which  your  Table  is  calculated, 
To  the  Proportional  Part*  to  be  added  to  the  Log.  to  anfwer  thofe 

Figures. 

a.  To  find  (by  a  Table  which  has  only  the  Logarithms  to  Num- 
bers under  10000)  what  the  Logarithms  are  for  all  Numbers  under 
1 000000  :  For  inftance  what  is  the  Log.  of  547365  ? 

Log.  of  647300  is  =  8 1 1 1056 
\  of  647400  is  =r  811*7*7 

Difference  =  671 

-ri-r  thereof,  there  being  100.differen.ee  be-  7, 
tweentheNat.N0  of  which  thefeareLogs.  .v  ' 
This  multiplied  by  6$  (the  %  places  toward  tl*e  ? 
right  hand  exceeding  the  Compafs  of  the  Table)  J        * 


Produceth  =  436.1$ . 
Which  added  to?  Q  r .  '  „  ^ 

Log.  6473  00  J i — 

Sum  =  811 1492  =  the  Log.  of  6473*1 
Fonoo.  671 ::  6$.  436.1$  the  ,15  may  be  omitted!        3.  To 
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3.  To  find  (by  a  Table  which  has  only  the  Logarithms  to  Na- 
tural Numbers  not  exceeding  ioooo)  what  the  Logarithms  are  for 
all  Numbers  not  exceeding  ioooooooooo.    For  example, 

I  would  know  the  Logarithm  of  2966820514. 
As  before,  the  Log.  of  the  moft  places  to-p  Nat.  iV°.        Logarithms. 

wards  tl^p  left  hand  of  j:he  Number^     ^  

given,   contained  in  my  Table   is  ofC 29     000°  °      47     7 

2966,  which  is  alfo  of ^ 

The  Loff.  of  the  next  Number  is  of  2967,7 

or  0f_ l_1^2967oooooo  =  47*3*75 

The  Difference  of  thefe  Logarithms  is  =         1464 
Which  Difference  divided  by  1 000000  that  each  Unit} 
.   may  have  its  Proportional  Part  of  that  Difference,  >  —  .001464 

that  for  1  is v > 

But  becaufe  the  Number  given  requires8205  i4of  thofe} 

Parts  for  its  Part  Proportional,  therefore  I  multi->  =  820514 

ply  the  Difference  (as  per  the  former  Rules)  by —  j    

And  the  Produft  is  the  Part  Proport.  for  8205 14  =  1201.23 2496 
Which  (omitting  the  Decimal  as  ulelefs)  added  to'i    . 
the  Log.  of  2966000000  as  above,  which  is —  f472I7   1 
The  Sum  is  the  Logarithm  fought,  viz,.  4722912 
Which  having  a. proper  Index  put  before  it,  ac- 
cording to  the  Number  given,  as  per  the  5  th  Rule 
of  the  firft  Seft.  of  this  Chapter  : 

The  Log.  of  2966820 j  14  is  found  =  9.472291% 

I  have  in  this  laft  Example  made  this  matter  fo  very  plain,  that  I 
need  add  nothing  for  that  end  ,•  only  to  obferve, 

ift3  That  the  Log.  of  any  Number  is  the  fame,  tho  that  Number 
have  never  fo  many  Cyphers  added  to  its  right  hand.  And  there- 
fore in 

Example  1.  of  this  Head,  I  call  the  Log.  of  6473,  which  is 
8111056,  the  Log.  of  64730. 

In  Example  1.  I  call  the  fame  Logarithm  that  of  647300.    And 

In  Example  3.  I  call  the  Log,  of  2966  (which  is  472 171 1)  the 
Log.  of  2966000000,  making  up  the  reft  of  the  Places  toward  the 
right  hand  (for  which  I  have  no  Logarithms  in  my  Table)  with 
Cyphers. 

%dlyy  ^A.s  in  the  laft  Example)  whatever  Number  of  Cyphers 
thofe  are,  I  cut  off  fo  many  Places  of  the  Difference  of  the  Loga^- 
xithms,  &Cs 

And 
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And  thus  I  have  endeavoured  to  make  this  Part  (which  has  been 
omitted  by  mod  others)  very  intelligible,  by  (hewing  how  to  prove 
the  Truth  of  Logarithms,  or  find  thofe  to  Numbers  that  are  large 
by  the  Differences  and  Parts.  Proportional,  as  they  are  found  in 
Tables  fozf  that  purpofe  :  And  have  alfo  moft  eaiily  and  plainly 
fhew'd  how  Logarithms  of  large  Numbers  are  found  without  fiichi 
Tables  of  Differences  and  Proportional  Parts.    It  remains  next  to 

fhew, 

i.  How  to  find  Natural  Numbers  to  large  Logarithms  by  the  Tables  of 

Differences  and  Parts  Proportional. 
i.  How  to  do  the  fame  without  fuch  Tables   of  Differences  and  Parts 
Proportional. 

4.  To  find  the  Natural  Numbers  to  Logarithms  beyond  the  Compafs  of 
your  Table ,  by  the  Differences  and  Parts  Proportional. 

'  I  would  know  the  Natural  Number  to  the  Logarithm  4.&1 1 145? 
See  the  Operation. 

The  Logarithm  given  =  8111459 
The  next  Log.  in  the  Table  lets  than  that 

..given  is  the  Log.  of  £473,  (which  areC g 

l  the  four  firft  Places  towards  the  left*  111056 

hand  of  die  Number  required)  vi%> 

•  The  next  Log.  in.  the  Table  greater  than? w  Q 

the  laft  (being  that  of  d474).  is J  —  *IU'*7      j 

The  Difference  ot  the  2  firft  Logarithms  =  403 
Difference  of  the  2  laft  Logarithms  =  671 

Now  to  find  the  5  th  Figure  of  the  Number  fought,  or  .that:  in 
Units  place,  (the  Index  of  the  Log.  given  fhewing  that  it  hath  but 
5  places)  look  for  the  2d  Difference  under  [Differences]  in  the  Table 
or  Proportional  Parts,  and  you'll  find  the  next  it  (greater)  to  bet 
£72.  Then  look  in  the  fame  Line  towards  the  right  hand,  and. 
you'll  find  the  ill  Difference  40} ;  and  at  the  head  of  that  Column 
'{lands  (6)  which  put  in  Units  place,  gives  6473(5  for-  the  Number 
fought.  This  proves  the  Truth  of  the  xft  Exaisple,>lail  above- 
faid. 

5.  To  find  the  Natural  Numbers  (tbo.  very  large)  to  any  Lo&  given, 
without  the  Tables  of  Parts  Proportional 

What  is  the  Natural  Number  to  the  Logarithm  9472*91.*.} 
I  find  the  Logarithms,  and  take  the  Differences  as  above  thus. 

The 
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The  Log.  chten  (without  the  Index)  is  4722*12  «  -r^ 

The  next  lefc  in  the  Table  (which*  =  lft  Diffcr- I2°* 

is  the  Log.  of  2966)  is J47«7" 

The  next  Log.  (greater  than  the?  =  *d  Differ.  1464 

laft)  is J  4723 I7* 

Now  whereas  the  Index  ftiews  the  Natural  Number  required  to 
feave  10  places,  and  there  being  only  the  fttft  4  found,  there  wants 
.6  places,  which  with  a  Unit  towards  t!he  left  hand  isxr  1 000000 ': 
therefore  I  fey,  As  the  2d  Difference  is  to  1 000000  :  : 

So  is  the  ift  Difference  to  the  reft  of  the  Nat.N°  required,  1.  *. 

1464.  roooooo  :  :   1201.  820514. 

Which  8205 14  placed  towards  the  right  hand  of  the  2966  found  in 
the  Table  as  above,  is  together  29668205 14  =  the  Anfwer 

But  the  Logarithms  ot  7  places  being  too  few  to  find  fo  large  a 
Natural  Number  by,  makes  the  Differences  of  too  few  places  ;  and 
confequently  the  4th  Proportional  in  the  laft  Analogy  will  fall  fome~ 
what  fhort,  if  done  by  a  Table  having  only  7  places.  However, 
the  Example  Ihews  the  true  Method  of  proceeding  in  this  Cafe, 
which  is  all  here  intended. 

This  laft  Example  was  deflgned  to  prove  the  Truth  of  the  third ; 
where  .232496  being  omitted,  if  that  Decimal  be  annexed  to  the 
1201,  the  third  in  the  laft  Analogy,  it  will  then  be  divided  by  the 
1464,  and  produce  the  true  Quotient  820514  exa&ly. 

.    S  e  c  t.  V.    The  Ufe  cf  Logarithms  in  folving  Quefiions 

of  Compound  Intereft. 

Qvit&.i.\liTHAT  is  the  Amount  of  I  10  in   130  Years,  at  5 

^            XV      perCent?  * 

Rulti]  Multiply  the  Log.  of  E  ample. 
1.05  (which  is  1  /.  and  its  In- 
tereft for  a  Year,  which  in  i-oy,  its  Log.  is  =0.0211893 
the  febfequent  Queftions  I  call  Multiply  by  Years             130 

the  Ratio)  by  130,  (the  N°  '•         — 

of  Years)  and  the  Pwxtoa  is  Amount  of  i/.->  =  5*8.40     _CilAft0rv 

the  Log,  x>f  the  Amount  of  »»3<>Ye«t.J  its  Log. ?    *-754*°*q 

1 1  in  1 3  o  Years.  To  which  add  the  Log.?  f  ( 

To  this  Log.  add  that  of        of  the  Princip.  10/.  J  J 

£10  ==  the  Principal ;  and  the  Sum  or  Log.  of  7           , 

Sum  is  the  Log.  of  the  Arifwer,  5*84.40$-^ — J  3-754*°P0 
wfc.  of  /.  5684.405?  =  the  A- 

mount  required.  Queft. 


.0 
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Queft.  2.    What  is  the  freftm  Worth  of  /.  5*84  :  8  :  2  i  (or   of 
/.j 684.409)  doe  at  the  end  of  130  Tears  ? 
itefe.j  Find  the  Logarithm 


of  the  Amount  of  li  for  130 
Tears,  as  before. 

Subftraft  the  Log.  of  that 
Amount  from  the  Log.  of  the 
Sum  whofe  prefent  Worth  is 
required,  and  the  Remainer 
is  the  Logarithm  of  the  pre- 
fent Worth,  as  per  Marg. 

So  I  find  /.  5684.409  to  be 
received  130  Tears  hence,  is 
worth  /.10  in  prefent  Money  ; 
which  proves  the  ift. 


Example. 

Ratio  =  1.05,  its  Log. =0 

Multiply  by  .  . 

Produft,  or  Amount  of  i  - 

/.i  in  130  Tears  => 

568.4 ;  its  Log. j 

Which  laft,deduftfrom7 

theLog.of /.  5684.409  J  ' 
And     the     remaining) 
Log.  is  that  of  /.  io,>i 
the  Anfwer j 


02x1893 
130 


2.7546090 


754*090 


.0000000 


Queft  3.  What  is  the  Amount  of  the  Leafe  or  Annuity  of  1.2$  per  aim. 
in  2 1  Tears,  according  to  its  utmoft  Improvement  at  5  per  Cent  i 
Rule.']  Find  the  Amount  of 

Example. 


1, 1  for  2 1  Years,  as  above. 

2.  Then  from  the  Log.  of 
the  Amount  lefs  1,  deduft 
the  Log.  of  the  Ratio  lefs  1 ; 
and  the  Remainer  is  the  A- 
mount  of  /.i  Annuity  in  21 
Tears. 

3 .  Add  to  the  laft  Log.  that 
of  is  the  Annuity  ,and  the  Sum 
is  the  Anfwer,  or/. 893,  the 
Amount  of  2  5  per  ami.  in  2 1 
Tears. 


^  >2^598p7oo 


Ratio  1.05,  its  Log.  =  0.021x893 

Multiply  by  Tears 21 

Produ<3,  or  Amount  of  ) 

/.i  in  21  Tears  2.786  j  £0.4449753 

its  Log.  J 

1.786  =  the  Amount?  OD 

lefs  i ;  its  Log. j-°>5i88i5 

1.05   =  Ratio,  lefs 
=  .05  ;  its  Log. — 
Which  laft  deduced, 
there  refts  the  Log.  ofi 

/.3572,  the  AmountC1'552*11* 

of  Li  per  an.  in  2iTr& 
To  which  adding  the? 

Log.  of  25  the  AtmuS1-3979*00 
The  Sum  is  the  Log.  of ) 

/.  893  the  Amount  of>2.95o85 15 

the  Annuity  for  Anfw.j 

Qpeft. 
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Queft.  4.  What  is  the  prefect  Worth  of. a  Leafa  or  Annuity,  of  /.  25 
far  annum,  to  continue  21  Years  at  5  per  Cent.  Intereft  ? 


ito/*.]  Find  the  Amount  of 
/.i  in  21  Years,  as  in  the  laft 
Queftion. 

2dly,  To  the  Log.  of  that 
Amount  add  the  Log.  of  the 
Ratio,  lefs  1. 

idly,  Subftraft  that  Sum 
from  the  Log.  of  the  Amount, 
lefs  1  ;  and  the  Remainer  is 
the  Log.  of  the  prefent  Worth 
of  l.i  Annuity  to  continue  21 
Years. 

4?bly,  To  the  laft  Log.  add 
that  of  the  Annuity  given,  and 
the  Sum  is  the  Log.  of  the 
prefent  Worth  required. 


1.10793.61 


;  '•  ^  .    Example. 
2785  =  the  Amount} 
of  Li  in  21  Years  Cas>o.444975j 
above)  its  Log. 3 

.05  ==■  Ratio  lefs  1,  its  7     ^  x 
Log. _l_|^P«97oo 

Sum  = 1. 1439453 

1.78^=  Amount,  lefs7  OQ 

1,  its  Log. jo.2518815 

Refts  theLpg.of  1 2;82  ll 
which  i*  the  prefent 
Worth  of  /.  1  per  ami. 
to  continue  2 1  Years 

To  which  add  the  Log. 7 
of  A25  the  Annuity    Xx^7P40o 

And  *he  Sum-  is  the) 
Log-  of  the;Anf\ver>2. j 058752 
•  /.  3*o*;*7,  which  is  y     . 

Queft.  5.  What  Annuity  or  Leafe  wiB  the  Snm  of  /.  320.527,  or 
/.320  :  10  :  tf  f  •  purchafe,  to  continue  21  Tears,'  allowing  the  Pur- 
cbafer  5  per  Cent  ?  «         , 

Rule.-]  Find  the  Amount  of      -  ■   .    A    £***#•  ^ 

Li  in  21  Years;  as  in  the  ift,    2:^thve Am?ntf  LiIq.44497< * 
J*.  /\^ia: ^ .  *   .  . . .     .J    .  ou  2 1  Years,  its  JLcg.  S>**r: 5  * 

.05   =  Ratio  lefs   i,7     .  0  _ 
its  Log,- ^P8P7 


<!Tc.  Queftions. 

a<»ty,  To  the  Log.  of  that 
Amount  add  the  Log.  of  the 
Ratio  lefs  1,  as  in  the  laft. 

idly,  From  that  Sum  dedufir 
the  Logarithm  of  the  Amount 
lefs  1,  and  the  Remainer  is 
the  Log.  of  the  Annuity  that 
hi  will  purchafe  for  21  Years. 

4thJyy  To  the  Log.  of  the 
Annuity  of  Li  add  the  Log.  of 
the  Purchafe-Money,  and  the 
Sum  is  the  Log.  of  the  Annuity 
fought  here  /.25  per  arm.  as  per 
the  Work  in  the  Marg 


00 


•   1     . ,   Sum =  ji.i43£453 

1.7&6 ■*£  Amount,  lefitf  .  .  * .  oR  f  r 

1,  deduditsL4-J      5         5 
Refts  the  Log.  of  the" 

Annuity  that  /.  1  will( 

purchafe  for  21  Years, /2. 892063 8 

viz,,  of  .078,   whicl/  ~~ 

Log.  is ,_ 

320.527  the  Purchafe-Mo-7  «   * 

ney,  its  Log.  add=        5  M°5*>7°* 

Lijfiram.  the  Annuity  re-j 

quired,  whofe  Log.  is  the  >  1 .3  9  J 9400 
Sum  of  the  2  laft  Logs*  -* 


CUu] 


Queft. 
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.  Queft.  6.  What  is  an  Eftate  wotth  in  Fee,  which  corftaiift  Ara- 
ble Land  I.60  per  am.  Underwood  wWeh  Mce  in  rj  Years  is  trordi 
/.  200,  and  there  is  alfo  Timber  which  'tis  computed  *ft«  jo  Tears 
Growth  will  be  worth  /.1000  ? 

Rule .]  The  Arable  Land  at  20  Years  Purchafe  7 , 
is  wbrth  '  ■  im   J 

ai/p,  /.200  (the  firft  for  the  Underwobd) 
due  1 5  Years  hence  at  6  per  Cent,  by  the 
Logarithms  (as  per  the  2d  Queftion)  is 
found  thus  :  i.o5  its  Log.       =  0.0253058 

Multiply  by  Years 15 


>**■ 


a.3p7  =  Amount  of /.i  in  i?  7  g 

Years,  its  Log.      ■       *         jwj/»   / 
Which  taken  from  the  Log.  of 7  ^  ^    ,^_ 

»  .  ^  2.20I0200 

/.  200       '  ■       "  ■  J       J  ? 

The  Remainer  is  that  of  the?..  T   „    fro. 

prefent  Wortfi — •  J  1*»4«o  =  Log.  of  /.  83  :  «:_ 

3<//jr,  By  the  lame  Rule  the  prefent  Value  of  /.200  7  ^ .  __ 

due  30  Yeats  hence  is*- J  l+xl    : 

j\thly,  By  ditto  Rule  the  Value  of  the  3-d  200  due  7  .    .  .    .  _ 

45  Years  hence,  is           ■    ■                 —  y  4 :    °  • 

5*Wy,  The  Value  of  the  4th  /.200  due  60  Years  7  -        mmmm 

hence,  is  per  ditto  Rule  ■•                                         J  l   I:~" 

6thfy9  The  Value  of  /.jooo  for  the  Timber  due  7  mtLm 

30  Years  hence,  is  in  pitefent —                    ■     . —  j  I74 :   2  :  -" 

The  Sum  of  which  fix  Articles  is  the  Anfwer  near 

enough  (for  'tis  needlefs  in -this  Purchafe  to  ^1512:18:  — 
tafc*  notice  of  the  jth  %ool} 


Quell 


Ch>  7.     Compound  hurtft  by  JhgMthrns.      Vj$ . 

Queft.  7.  What  Annuity  payable  Quarterly y  will  I.  320.527  purchafe, 
to  continue  2 1  Years  at  5  per  Cent  ? 


Rule  J]  Firft  take  a  fourth  of 
the  Log.  of  the  Ratio. 

idly,  Multiply  that  4th  by 
the  Quarters  in  the  Years  gi- 
ven, and  that  gives  tne  Log. 
of  the  Amount  of  Li  for  thole 
Quarters. 

S^fyt  To  the  Log.  of  that 
Amount  add  that  of  the  Rate 
$er  Quarter  lefs  1. 

4*hlyy  From  that  Sum  de- 
dutft  the  Log.  of  the  Amount 
for  the  Quarters,  lefs  1  ;  and 
the  Remains*  is  the  Log.  of 
the  Annuity  that  /.  1  will  pur- 
chafe  for  iv  Years  payable 
quarterly. 

yhly,  To  the  laft  Log.  add 
that  of  the  Purchafe-Money, 
and  the  Sum  i*  the  Log.  of  the 
Anfwcr. 

By  this  Example  it  is  ob- 
vious, that  the  /.  320.527  will 
purchafe  but  6l  per  Quarter, 
at  the  Rate  of  24  /.  per  am. 
Whereas  by  the  ythQueftion 
it  appears,  that  Sum  will  pur- 
chafe L  25  per  ann.  if  payable 
yearly.  So  that  there  is  ill 
per  am.  difference  in  that  Purchafe  between  receiving  die  Rent  qpar^ 
terly  and  yeariy,  the  Purchafer  hairing  the  Ufe  of  the.  Quarters 
Rents. 


Example. 

1.05  the  Ratio,  its  Log.    0.02 1  i8p$ 
A  4ph  of  that  Log.  w  ch  > 

is  theLog.of  i.oi29(>o.oo^2^74'- 

the  Rate  per  Quarter  j 
Which  Log.  multiply  by  7  g 

the  Quarters  in  2 1  Yrs-  J  -  '  *  •  •    4 
And  that  produceth  the-^ 

Log.  of  .2.785  =  the(f  ^o'* 

Amount  of  Li  for  84C°-444^,tf 

Quarters,  viz,.       '    * 
To   which   Log.  add) 

that  of  .012  =  Rate>21o7£i8i2 

per  Quarter,  lefs  1    j  ~~ 

Sum 2.5  241^28 

1.785=?:  the  Amount,")      ^raor„  . 

lefs  i,  its  Log.  dedu&J0'25  l58iy 
Refls  theLog.of .01872/ 

==  the  Annuity  thatv       m     «  * 

/.i  will  purchafe,  pay-^-*7        * 

able  quarterly,  vfc. 
To  which  Log.  add) 

that  of/.  320.527  thg>2.5oy8752 

PurchMony,  which  is  j 
And  the  Sum  is   the  5 

Log.  of  l6y  the  Quar- >o.778 1 5  75; 

terly  Payment  requir^d^ 


[Uua] 


Queft. 


Ij6:      Gottymtd  Jntereft  by  Log*rhbm$.    GtiJ- 


Qu^ft.  8.  What  is  the  prefent  Worth  of  1. 24  per  aniu  payable  by  equal 
Quarterly  Payments ,  to  continue  21  Years  ? 

Rule.']  Firft  find  the  Amount 
of  /.i  for  84  Quarters,  as  a- 
bove. 


.  zdly,  To  that  Log.  add  the 
Log.  of  the  Rate  per  Quarter 
(found  as  above)  lefs  1 . 

3<flj(,  Dedud  that  Sum  from 
the  Log.  of  the  Amount  left 
i,  and  the  Remainer  is  the 
Log,  of  the  prefent  Worth  of 
ti  per  Quarter,  to  continue 
84  Quarters. 

4tbly%  To  that  Log.  add 
that  of  t.6  per  Quarter,  (as  the 
4th  of  24  fer  am.)  and  the 
Sum  is  the  Log;  of  the  prefent 
Worth  of  the  Annuity  given, 
payable  quarterly. 

'this  proves  the  Truth  of  the 
kft  Queftion. 


Example. 
Rate  per  Quarter  found  7 
as  above,  is  y  '?  % 


2.785= the  Amount  of  ) 

/.i  for  84Qurs  (found  >o. 44498  rtf 

as  above)  its  Log. —  > 
.012=  the   Rate  per  } 

Quarter   lefs    x,    its^oypxSxi 

Log-     Add  ■  ) 

Sum  of  thofe  2  Logs.  2.5241028 

x.786=the  Amount  a-1 

bove,  left  r,  dedu<5k  its  >o.2  5  x 88  x  5. 

Logarithm  ■  ■  j 

Refts  theLog.  of  /.  5  3  42 

=  prefent  Worth  ofi 

I  1  per'  Quarter,  to 

continue  2 1  Years 

6 1,  per  Quarter  (as  perl 

the  Annuity   given)>o>778i57J 

its  Log.    Add  j 

AndtheSum  istheLog.7    -0-g7(j2 

of  320*527  the  Anfw. J   *5  5   ' 


1.7277187 


Que  ft  9.  Ift  an  Account  of 
Confequence  'tis  found  that 
£  5684.409  is  the  Amount  of 
10/' Compound  Intereft  at  5 
per  Cent,  what  Time  was  re- 
quired for  that  Increafe  ? 

\Rule J  From  the  Log.  of  the 
Amount  dedud  that  of  the 
Principal  put  out. 

litfy,  Divide  the  remaining 
;.  by  the  Log.  of  the  Ratio* 

'the Quotient  is  the  Years 

icquirecL  Sec  the  Operation^ 


Example; 

£5684.409  its  Log; ....  J.754tfopo 
xo  /.  the  Principal,  its') 
Log.    Dedud J  '• 


Os* 


So  the  Anfwer  is 
1-30'  Yeats* 


635670 


&efi. 


Ch.  7.    Compound  lntereft  by  Logarithms.      Z77 

Quefl.  10.  In  a  certain  Account  /.  5684.409  is  charged  as  the 
Amount  of  10/.  in  130  Tears  Compound  lntereft  :  But  upon  a 
Tryal  the  Simple  lntereft  being  only  allowed  according  to  the  Rate 
agreed  on,  whence  the  {aid  Amount  is  computed  ;  now  it  not  ap- 
pearing by  any  Bond,  or  Entry,  what  Rate  or  lntereft  was  rec- 
koned, the  Queftion  is  how  that  may  be  found  out  ? 

Rule.']  From  the  Log,  of  the 
Amount  deduft  that  of  the  Example. 

Principal  put  forth.  5*8+409  the  Amount,*? 

2dlyy  Divide  that  remaining      its  Log. j*  '>**    7 

Log.  by  the  Number  of  Years,     10  =  the    Principal,? 

and  the  Quote  is  the  Log.  of      dedud  its  Log.——— -J    # 

/.i  and  its  lntereft  for  a  fear.     Divide  by  130J  refts —  2.7546090 

Therefore  fay,  Quoteth   the  Log.  d?  * 

idly,  As  /.i  is  to  It  and  its      /.  105,  which  is J    '  9* 

lntereft  found  : :  So  is  100  to        Therefore 

100  and  its  lntereft.    Whence    As  1.  1.05  : :  100.  105 

taking  100,  the  reft  muft  be    And  105  lefs  100  =  5  the  lntereft 

the  Rate  of  lntereft  required.        "  required  per  Cent. 

Queft.  xi.  A  Gentleman  bought  a  Leafeof /.  25  per  ami.  to  con- 
tinue 21  Years  for  /.  320  527  :  At  what  Rate  was  lntereft  allowed 
him  per  Cent  ? 

To  do  this  by  the  Logarithms,   take  the  Log.  of  7  87* 

7.320.527,  which  is jT2-5°5  7°* 

Whence  deduft  the  Log.  of  the  Annuity  given  25,") 
which  is J1-3P7940* 


-And  the  Remainer  is  the  Log.,  of  12  821  (or  the  pie-)  • 

*fent  Worth  of  /.  1  per  ami.  to  continue  21  Tears  ;>  1.10793  6% 
which  note.  j 

Now  to  find  what  lntereft  this  is  reckon rd  at,  I  make 
tryal  (as  per  Queft.  4.)  and  find  at  6  per  Cent,  that  the  pre- 
.fent  Worth  of  l.i  per  arm.  to  continue  21  Years  is  1 1.764 : 
which  bqing  lefs  than  the  12.821  (the  pre  ent  Worth  of 
/.j  per  ann.  as  above)  I  know  that  6  per  Cent,  is  too  much, 
(for  the  more  theprefent  Worth  is,  the  lefs  is  the  Rate  of 
lntereft,  and  the  contrary.) 

Therefore  I  make  tryal  at  4  per  Cent,  and  (by  the  Rules 
mqder  the  4th  Queftion)  L  find  the  prefect  Worth  of  Ijl 


per  arm.  e&  +  per  Cent,  is  (to  continue  2 1  Years)  14.031.: 
which  being  more  than  the  above  12.821,  I  know  that 
4  per  Cent,  is  too  little.  So  that  it  neither  being  at  6  nor 
4,  but  finding  the  Rate  to  lie  between  them,  I  fuppofe 
if  j  perCent.  And  trying  by  the  Rules  under  the  (aid  4th 
Qpeftion  I  find  the  Log.  ot  the  prefent  Worth  of  /.  1  per 
turn,  to  continue  21  Years  is  that  of  12.821,  the  fame  as 


above,  viz,.- 


*  io79i6* 


And  confequently  I  know  that  5  per  Cent,  is  the  Rate  fought.    . 

#     Or  thus  to  find  the  Kate  : 

Having  found  the  prefent  Worth  at  4  and  6  fer  Cent,  as  above, 
proceed  thus. 

1.  Take  the  Difference  between  the  Years  Purchafe) 
given  (or  found  by  the  Logarithms)  which  Years  Purchafe  >  12.821 
as  above  are  ■  '  j 

And  the  Years  Purchafe  at  4  fer  Cent,  found  ■■    14.03 1 


*  » 


Which  Difference  is- 


=  1.210 


2.  The  Years  Purchafe  at  4  per  Cent,  are  found  =  14.03 1 

Ditto  oi  6  fer  Cent,  as  above  mt  —  n.764 


2d  Difference  =  2.367 
3.  Say  i.267.  1. 210  ; :  2.  1 

i.  e.  As  the  2d  Difference  is  to  the  firft  :  fo  is  2  the  Difference  be- 
tween the  Rates  fer  Cent,  (foppo&d)  as  before,  to  1  =  the  Propor- 
tion to  be  added  to* the  lefler  Rate  4to-gtve  the  Rate  fought  for; 
in  which  cafe  the  ift  place  in  the  4th  Proportional  is  fufficient, 
where  (o)  is  next  the  Point  in  the  Decimal,  if  the  Divifion  were  car- 
ry M  on  farther. 


Queft.  12.  TVhat  is  the  frvfent  Value  of  the  Reverfim  (fan  Annuity  or 
Leafe  of  /.50  fer  arm.  to  continue  21  Years,  to  commence  after  the 
Expiration  of  7  Years,  at  5  fer  Cent,  fer  ami.  allowed  to  die  Par- 
chafer. 

Rule.]  Firft  add  the  Years  (the  7  to  the  2  r)  make  28. 

2dly,  Find  the  prefent  Worth  of  the  Annuity  to} 
continue  28  Years  by  the  4th  Qufeftion,  whichW.747  :«■"•■:  -5 

you'll  find'  ■  i".i'  ■■»■■.'■■  >. u. ■ V 

l&jt  Find 


Ch.7*     C^pMtttf  J^  2.79 

jify,  Find- the  prefenc  Worth  of  the  /.  50  fer  ann.} 
(by  the  Rules- under  the  find*  4th  Qjieft.).  tooonti-W.  283  :    6  :  --» 
nue  7  Years,  which  is w ; j 

4*Afy,  Deduft  the  latter  fromtfce*former,  and  the) 
Remainer  is- the  prefent  Worth  of  the  Reverfion  re- >/.  461 :  14 :•— * 
quitted    ■ j 


*  m 1  1 » 


13.  When  it  is  required  to  purchafe  an  Efiate  either  in  Fee  or  for  Years 
mentioned,  with  Money  due  at  any  time  to  come ;  as  Gjppofe  I  would 
purchafe  an  Annuity  to  continue  14  Years,  with  I.  1000  due  to  me 
at  the  end  of  5  Years ;  the  Annuity  to  commence  prefently  at  5 
per  Cent. 

Rule.']  Firft  by  the  2d  Queftion  find  the  prefent?  ,    g       '  m 

Worth  of  /.iooo  due  at  the  End  of  y  Years,  which  isj     ?  *:  IO  : 

*dly,  By  the  5th  Queftion  find  what  Annuity  to} 
continue  14  Years  A783  :  10  will  purchafe  ;  which  >/-7p :  2  per  anm 
for  Anfwer  you'll  fini  at  y  per  Cent.  >  i4Years.. 

I  need  not  tell  the  Reader,  that  in  cafe  the  P«r- 
chafe  had  been  required  in  Fee,  to  divide  the  prefem 
Worth  of  Liooo  =  I.783.5  ky  the  Number  of  Tears 
Purchafe  agreed  on ;  as  at  20  it  wilLbe — — — — —  /.  39  •  3  :  <$  _ 

per  arm.  for  ever.. 


14.  When  you  would  Fine  off  Rem  :  As  fuppofe  a  Leafe  is  /.  90  per 
ann.  and  the  Tenant  is  willing  to  fine  off/  40  per  ann.  for  his  Leafe 
of  21  Years  at  5  per  Cent,  in  this  Cafe  there  is  nothing  to  be  done  but. 
by  the4tb;(Jiieft.find  the  prefent  Worth  of /.40  per  ann.  tp  continue- 
21  Years ;  which  prefent  Worth  /.  y  12  :  16  :  n  muft  be  given  the 
Landlord  as  a  Fine,  and  /.  50  per  ann.  muft  be  paid  Annual  Rent.. 
On  the  contrary,  < 

15.  When  you  would  Rent  off  a  Fine  x  As  fuppole  a  Leafe  for  it- 
Years  is  to  be  lett  at  /.50  per  ann.  with  a  Fine  of  £5 12.846 ;  but  the 
Leafee  not  having  fo  much  ready  Money  to  fpare,  he  is*  willing  to 
pay  an  Equivalent  Rent,  and  no  Fine%  To  anfwer  this,  you  need 
only  to  confider  by •  the  Ru^s  under  th^  5  th  Queftion,  what  An- 
nuity to  continue  21  Year$  at  5  per  Cent,  the  faid  Fine  =  £5 12.846 

will 


180     Compmnd  Jntereft  by  Logarithm.    Ch.7. 

will  purchafe  ;  which  you'll  find  /.  40  fir  aim.  which  added  to  the 
/.  50,  fhews  that  he  muft  pay  L90  fer  am.  if  he  pays  no  Fine. 

Thefe  1  j  Queftions  and  Propositions  contain  the  Fundamental 
Rules  for  folving  all  Queftions  of  Compound  Intereft  whatever ; 
and  whofoever  doth  thoroughly  underftand  them,  may  be  able  to  give 
a  true  Anfwer  to  any  Oueftion  relating  to  Selling  or  Purchafing 
Eftates,  &c.  without  the  help  of  Tables  tor  that  purpofe  1  provided 
he  has  well  learnt  the  Logarithms. 

The  End  if  Logaritbmkal  Arithmetic,  and  its  Uft. 


*!.▼  4* 


mm 


wrm 


A  TABLE 


•>. 


/ 


m 


A 


T 


OF    THE 


>  » 


LOGARITHMS 

T  0    A  L  L        ' 

NUMBERS, 

Not  exceeding  \  i  oooo,  whether  they  bejntire, 

Broken,  or  mixt  Numbers. 

And  the  Differences  of  Logarithms,  and  the  Parts 

proportional,  whereby  the  Logarithm  of  any  Number  is 
•    produced  to  160000. 

•  ... 

Particularly  ufefol  in  Extracting  the  Square,  Cube, 

*£.  Roots,  and  folving  Qhieftions  in  Compound  Lite- 
reft,  &c.      .  . 
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Mufpbai* 
1 

2 

3 

4 

5 
6 

7 
8 

.9 

ioo 

ioi 

102 
IO3 
IO4 
IO5 
106 

107 

109 
110 
III 

112 
II4 

116 

117 

118 
119 

I20 

121 

142 

123 

•l24 
125 
126 
127 
12^ 

U9 
130 
T31 

132 

*33 


o 
ocooooo 
3010300 
4771212 
6020600 
6989700 
77S1512 
8450980 


ArtificUl  Numbers :  Or7 

I         2 


O413927 
3222193 

491  3**7 
6127838 


0791812 

3424227 

5051500 

6232493 


7075702  1  7160033 


7853298 
8512583 


9030900  J  9084850 

9590414 

0004341 
0047511 
0090257 


9542425 

OOOOOOO 

0043214 
'0086002 


012837*  I  0132587 

0174507 


0170333 

02 1 1 893 

02f3059 
O293838 

0334237 

03^4265 

041 3927 

0453230 

0492 f 80 

0530784 

0569048 


0216027 

025715+ 

0297895 
0338257 

0378247 

0417873 
0457140 

0496056 
0534626 

0572856 


0606978.  0610753 


^  0644580 
t  0681859 
C718820 

0755470 

£79181*2 
0827854 

C863598 

0899051 

0934217 

0969100 
1003705 
1038037 
1072100 
1105897 

1139433 

1172713 

1205739 


0648322 
0685569 

0722499 
0759*18 
0795430 

0831441 

0867157 

0902580 

0937718 
0972573 

1007151 

1041455 
1075491 

1 1 09262 

1142773 

I I 76027 
1209028 


7923917 
8573325 
9138138 

9*37878 

0008677 
0051805 

> 0094509 

0136794 

0178677 
0220157 
02*61245 
0301948 

0342273 

0382226 
0421816 
046 I 048 
0499928 

0538464 

0576661 
0614525 
0652061 
0689276 

0726175 

0762762 

0799045 

0835026 

08707 I 2 
O906IO7 
O941216 
O976O43 
IOIO593 

1 O4487 I 
^1078880 
*1 1 12625 

II461 IO 

.1179338 
I2I23t4 


I235516   I24I780   I245O42 
I27IO48  1  1274*88  »  1277525 


U39433 

3617278 

5185139 

6334*84 

724*759 
79934O5 

8633229 

9,I9078l 

9684829 

OOI3OO9 

OO56094 

OO98756  ' 

0141003 

O182843 

O224284 

026J333 

0305997 

0346284 

0386202 

042575S 
0464952 

0503797 

0542299 
.0580462 

9618293 

0655797 
0692980 

0729847 
0766404 

0802656 

0838608 

0874264 

0909631 

09447*1 

0979511 

1014033 

1 048284 

1082166 

1115985 

1 149444 
1 1 82647 

1215598 

1248301 

1280760 


4 

I 461280 
3802  n  2 

53H789 
6434527 

7323937 
8061800 

86923 1 7 

9242793 
9731278 
0017337 
oo6r379 

o 1 02999 
ox 45 205 
0187005 
0228406 
0269416 
0310043 

0350293 

0390173 
0429691 

0468852 

0507663 

'054**30 
058426c 

06220$8 
0659530 
O696681 

-7335*7 

0770043 

0806265 
0842187 

0877814 
091 3 1 51 
0948204 

0982975 
101 747 1 

1051694 
1085650 

11 19343 
115277* 

1185954 
1218880 

1251558 
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Nuabcn. 
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8 
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OI 
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°5 
06 
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08 
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12 
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H 
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id 
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x8 

19 

20 
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22 

23 
24 

i5 
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*7 
28 

29 

30 

i3i 
31 
33 
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Logarithm  (to  1349-) 


5    ,. 
1 76091 2 

3979$oo 

5440680 

6532125 

7403627 
8129133 
8750613 

9294*89 
9777236 

002 I 66 I 
0064660 
0107239 
0149403 
0191163 
0232524 

0273496 
0314Q85- 

0354297 
0394 1 41 

04*3623 

O47274P 
05U525 
0549958 
0588055 
O625820 

0663259 

07OO379 

0737183 
0773679 
08S987O 
0845763 
0881361 
09 I 6669 
0951693 
0986437 
020905 
055102 
08903  f 
122698 
156105 

189257 
222159 
254813 


6 

20412OO 

4H9733 
5563Q25 

6627578 

7481880 

8195439 
8808136 
9344984 
9822712 
0025980 
0068937 
01 1 1473 
0153597 

OI95317 
0236639 

02775?* 
0318123 
0358298 
0398105 

04375JI 
0476642 

0515384 

0553783 

05^1846 

0629578 

0666985 

0704073 
Q740847 
0777312 
0813473 

084933^ 
0884905 

0920185 

0955180 

0989896 

1024337 
1058506 

1 0924 10 

1 126050 

M  59432 

II9255S 

1225435 
I258064. 
1  -yf\r\A  tfrv 


7 
2304489 
4313637 
5682017 

6720978 

7558748 
8260748 
8864907 

9395192 
9867717 

0030295 
0073209 

01 1 5704 

0157787 
0199467 

0240750 

0281.644 

0322157 

0362295 

•0402066 

O44  T  476 
O480532 

0519239 

O5.576O5 

Q595<*34 

0633334 

O67O708 

Q7O7765 

O7445O7  J 

O78094I 

0817073 

08529O6 

0888446 

O923696 

O958664 

09933  5*3 

1^27766 

1 06 1 909 
1095785 
1 1 29400 
1162756 

. 1 195858 
1228709 
.1261314 


8    I  I  9 
2552725  /  2787536 


4471-5.80 

5797836* 

6812412 

7634280 

8325085* 

8920946 

9444827 

99 1 226 1 

0034605 

0077478 

0119931 


4623980 
5910646 
6901961 

7708520 
8388491 
897627 1 
9493900 

995^352 

0038912 

0081742 
01 241 54 


0161973  0166155 
0203613  J  0207755 


0244857 
0285712 
0326188 
0366289 
0406023 
0445398 
0484418 
.0523091 
0561423 

05994^9 
.0637085 

0674428 

0711453 
0748164 

0784568 
0820669 

0856473 
0891984 
0927206 
.0962146 
0996806 
1031192 
1065308 

1099159 
1 1 32746 

1 1 66077 

1199154 
1231981 

1264561 


O248960 

0289777 

0330214 

0370279 

0409977 

0449315 
O488301 

O526939 

O565237 

0603200 

064O834 

067814* 
071 5 1 38 
07*1818 
0788192 
0824263 
0860037 
0895519 
0930712 
0965624 
1000257 
1034616 
1668705 
U&J529 
I  1136091 
1 169396 
1 202448 
1235250 
1 167806 

t  or\r*T  t  r\ 


Artificial  Number i  .*  Or, 


lHoobcn. 


JfeM 


35 
j<* 

37 
38 

39 

40 

41 
42 

43 

44 

45 
45 

47 
48 

49 

50 

V 

52 

53 

54 

55 
56 

57 

58 

59 
60 

6t 
62 

<*3 

64 

*5 

57 
68 

69 

70 

71 

72 

73 

74 

75 
75 

77 
78 


o 

303338 
335389 

957205 

398791 

430148 

4*1 2J80 

4921 91 

522883 

55335a 

583525 

5i 3586 . 

«43$*8 

573173 

702517 

731853 

75091 3 

789759 

818435  i 
845941 

875207 

903317 

93124* 

958995 

9855.71 

201 3971 

2041 200 
2058259 
2095150 
21 21 875 
2148438 
2174839 
2201081 
2227155 
2255093 
2278857 
.2304489 
2329951 
'2355284 
23^0451 

2405492 
2430380 

2455127 


i 


I 

130*553 

2 
1309767 

[338581 

1341771 

1370374 

I  373541 

1 401 937 

I405080 

143327* 

1436392 

1464381 

1 467480 

1495276 

1498347 

1525941 

1528996 

155*39* 

I559430 

1 586640 

1589653 

1616674 

1619666 

1646502 

1649474 

T676T27 

.  1679078 

1705550 

1708482 

173477* 

1737088 

1763807 

1 766699 

1792645 

i7955T8 

1821292 

1824146 

1849752 

1852588 

1878026 

1880844 

19061 18 

1938917 

1934^29 

1936810 

1961762 

'  1964525 

1989319 

1992065 

2016702- 

201943 1 

2043913 

2046625 

2070955 

2073650 

209783b 

2100508 

2124540 

2127201 

2151086 

2153732 

2 1 7747 1 

2180100 

2203696 

2206310 

2229764 

2232363 

2255677 

2258260 

2281436 

2284003 

2307043 

43095#9* 

2332500 

•2335°38 

2357809 

2360331 

2382971 

2385479 

24C7988 

2410481 

2432861 

2435341 

2457593 

2460059 

2482186 

2484637 

2504,1064  2506639 


2509077 


i 

312978 

344958 
375705 

408222" 

4395" 

470577 
501422 

532049 

552452 

592653 

622656 

652443 

682027 

711411 

740598 

769590' 

798389 

$16999 

855421. 
88365*9 

911714 
939590 
967287 

994809 
2022158 

2049335 
2076344 

'2103185 

2129862 

2156376 

2182727 

2208922 

2234959 
2260841 

2286570 

2312146 

23375741 
2362853 

2387986 

2412974 
2437819. 
2462523 
2487085 

2511.513 


4 
316187 
348144 
379867 
411361 
442628 
47367 1 

504494 . 
535100! 

565491 ; 

595672 

625644 

65541. 

684975 

714339 

743505 

77-H73 
.801259 
829850 

85S253 
886473 

914510 

942367 
970047 

9975*2' 
2*024883 

2052044 

2079035 
2 1 05 860 

2132521 

2159018 

218535s, 
2211533 

1237554 
2263421 

2289134 

2314696 

23  40 1 08 

2355373 

2350491 

241546s 

2440256 

2464986 

248953* 
251394** 


t 


tfctunf 

funbcri- 

35 
3* 

37 
38 

39 

40 

41 

42 

43 

44 

45 
45 

47 
48 
49 
50 

5* 

51 
53 
54 
55 

5* 
57 
58 

59 
60 

61 

61 

63 

64. 

6% 
66 

61 

6% 

69 

70 

71 

1% 

73 

74  i 

75 

7* 

77 

78 


5 

Ji  9393 
351325 

383027 
414498^ 

445742 
47*7*3 
507554 

$38144* 
J6851P, 


logarithms  {&  1 789.) 


1 


628630 
658376 
687920 
717264 
|464ir2 

v753*5 

04126 

32698 
861084 
889285 
9 1 7304 

*45H3 

P72806 ; 
.2000293 
20276O7 

20J4750 
2081725 
2108534 
2135178 
2161659 
2187980 
2214142 
2240148 
2265999 
2291697 

23 1 7244  ^ 
2342641 

2367891 

2392995 
24^79541 

2442771 
2467447 

2491984 

2516382 


6 
322597 

3*45°7 
386184 

4*7*32 
448854 

479853 
510(532 

54^95 

171544 
60 1683 

$31*14 

661340 

690863 

720188 

74931* 

778250 

806992 

835545 
863912 

892095 
920096 

947917 
9755*2 

2003032 

2030329 

2057455 
208441 3 

21 1 1203 

2137833 

2164298 

2 1 90603 

2216750 

2242740 

2268576 

2294258 

231975)0 

2345*73 
2370408 

2395497 
2420442 

2445245 

2469907 

2434430 


7 
325798 
357*85 

389339 
420765 

45i9*4 
482941 
513698 

544240 

5745*8 
604685 

*34595 

664301- 

*938o5 
723110 
752218 

78113! 
809856 
838390 
866739 
894903 
922886 
950690 

978317 
2005769 

2033049 

2060159 

2087100 

211387^ 

2 1 40487 

2166936 

2193225 

2219356 

2245331 

2271 151 

2296818 

2322335 

2347703 
2372923 
2397998 

2422929 
2447718 
2472365 

2^9*874 


8 
328998 

360861 

392492 

423895 

455072 
486026 

5 1 *7*2 

547282 
577589 

607686 

*37575 
667260 

696744 

726029 

755M8 

784013 
8i2?i8 

84.1233 
8*9563 

897709 
925674 

9534*0 
981070 

' 2008505 

2035768 

2062869 

2089785 

21 16544 

2143139. 
216957E 

2195845 
2221960 

2247920 

2273724 
2299377 
2324879 
2350232 

2375437 

2400498 

2425414 
2450189. 

2474823 
2+99317 


2518814  1  2<?2124*  1  2523*7< 


R  r 


.  9 

332194 

3*4034 

395^3 

427022 

458i77 
4891 10 

J 19824 
550322 

**8o6o8 

£10684 

f4o553 
670218 

699*82 

728947 
758016 

786892 
$15578 
$44075 
872386 
900514 
928461 

956229 
983821 

20*11239 
2038485 

2065  560 

2092468 

21I92H 

2145789 
2 1 72206 

2198464 

22245*31 
225O5O7J 

227-629* 

2301934 
2327421 
235275^ 
2377950, 
.240299* 
2427898 

245**58 
2477278 
25OI759I 


A 


.* 


1 

4 
2538224 

1' 

2562365 

i 

2586373 

1 

2610248 

5 

2633993 

55^53 

2657609 

78712 

2681097 

32128 

2704459 

*5378 

2727696 

4.8503 

2750809 

7150s 

2773800 

J+388 

2796669 

17150 

2819419 

.,_..-                                                       "793 

284205 1 

/    ,i)/2S55573 

2857823 

2860071 

2862318 

2864565 

1    Jyj 

/    i^4 

"287S017 

2880255 

2882492 

2884728 

2886963 

/    iJ>S 

2900346 

2902573 

2904798 

2907022 

2909246 

/    19* 

2V22561 

2924776 

2926990 

2929203 

2931415 

\     197 

2944662 

2946866 

2949069 

2951271 

2953471 

198 

2966652 

2968845 

2971036 

2973227 

29754'7 

'99 

298853I 

2990713 

2992893 

2995073 

2997251 

20Q 

3OIO3OO 

301 247 1 

3014641 

3016809 

3018977 

261. 

3031961 

3034121 

3036280 

3038438 

3040595 

202 

3°535"4 

3055663 

305781 1 

3059959 

3P62105 

203 

3074960 

3077099 

3079237 

3081374 

3083509 

■  204 

3096302 

3098430 

3100557 

3102684 

3104809 

205 

3"7539 

312.9*57 

3121774 

3123889 

3 1 26004 

205 

3138672 

3140780 

3 1 42887 

3144992 

3147097 

207 

3159703 

3161801 

3163897 

3165993 

3 1 68087 

208 

3180633 

3 1 82721 

3184807 

3186893 

3188977 

20p 

3201463 

3203540 

3205617 

3207692 

3209767 

210 

3222193 

3224260 

3226327 

3228393 

3230457 

211 

3242825 

3244882 

3246939 

3248995 

3251050 

212 

3263359 

3265407 

3267454 

3269500 

327M45 

213 

3283796 

3285834 

3287872 

3289909 

3291944 

2I4 

3304138 

3306167 

3308195 

3310222 

3312248 

2'S 

3324385 

3326404 

3328423 

3330440 

3332457 

2ICS 

3344537 

334«548 

3348557 

3350565 

3352572 

217 

3364597 

3366598 

3368598 

3370597 

3372595 

218 

33845«5 

33S6557 

3388547 

3390537 

3392526 

2'9 

3404441 

3406424 

3408405 

341038* 

3412366 

220 

3424227 

3426200 

3428173 

3430145 

3432U6 

221 

3443923 

3445887 

3447851 

3449814 

345 '776 

222 

3463530 

3465486 

3467441 

3469395 

347U48 

{Natural 
iNunbevi. 


•        •   •  •     » 

Logarithm  (to  2229/^ 


1 


5 


. 


179 

2540*45 

180 

25<S4772. 

181 

25887^ 

182 

26  !•  2629 

183 

2636361 

184 

2659964 

185 

2583439 

1 85 

2766788 

187 

2730013 

188 

2753"3 

189 

2776092 

190 

2798959 

191 

2821688 

.192 

2844307 

i£3 

2866810 

194 

2889196 

195 

291 1468 

196 

2933626 

197 

2955^71 

198 

2977605 

199 

2999420 

200 

1 3021 144 

261 

3042751 

202 

3064250 

203 

3085644 

204 

3106933 

205 

3128118 

206 

3149200 

237 

•3170181 

208 

3191061 

209 

321 1840 

2IO 

3232521 

211 

3253104 

212 

3273589 

213 

3293979 

214 

33H273 

215 

3334473 

2l6 

3354579 

111 

3374593 

2l8 

3 3945  * 4 

219 

34H345 

220 

3434086 

221 

3453737 

k  6 

2543063 
2567177 
2591158 
2615008 
26315727 

26623 1*7 
2685780 
27091 16 
2732328 

2755417 
2778383 
2801229 

2823955 
2846563 
2869054 
28,91428 
2913688 
2935835 
2957869 
2979792 
3001605 
3023309 
3044905 

3066394 
3087778 

3109056 

3130231 
3151303 

3172273 
3193143 

3213913 

3234584 

3255'57 
3275633 

3296012. 

3316297 
3336488 

3356585 
3376589 
3396501 

3416323 
3436055 

I  3455698 


7 
2545481 

25695*81 

2593549 

2617385 
'2641092 
2964669 
26881 19 

I  27U443 
2734^43 
2757719 
2780673 
2803507 
2826221 
2848817 
287 1 296 

2893659 
2915908 

2938O44 

2960067 

2981979 
3033781 

3025474 

3047059 

3068537 

3089910 

3111178 

3132343 
3153405 

3174365 
3195224 
3215984 
3236645 
3257209 
3277675 
3298045 
3318320 
3338501 
3358589 

3378584 
3398488 
3418301 
3438023 

3457657 


© 


8 

2547897 
2571984 

2595939 
2619762 

2643455 
2667020  • 

2690457 
2713769 
2736956 
2760020 
2782962 
2805784 
2828486 
2851070 
2873538 

2895889 
2918127 

294025 1 
2962263 
2984164 

3005955 

3027637 

3  3492 1 2 
3070679 
3092042 

3113299 

3 1 34454 

3.155505 

3176455 
3197305 

3218055 

3238706 

3259260 

3279715 

3300077 

3320343 

334°5H 
3360593 
3380579 

3 40047 a 
3420277. 
3439991 
3459615 


f  -to"  ' 

25503121 

2574386* 

2598327 

2622137 

2645817 

2669369 

2692794 

27 1 6093 

2739268 

2762320 

2785250 

2808659 

2830750 

2853322 

2875778 
'2*898118 
2920344 

2942457 
2964458 

2986348 

3008128 

3029799 

3051363 

3072820 

3094172 

31 1 5420 

3 1 36563 

3157605 

3178545 
3199384 

3220124 

3240766 

3261310 

3281757 

3302108 

3322364 

3342526 

3362596 

3382572 

3402458 

3422252 

3441957 
3461573 


r 


> 


JkttfUUl  Nvmhrs:  Or,' 


lNuMten. 
22) 

224 
225 
226 
227 
228 
22p 
230 
231 

232 

133 
234 

235 

23<J 

237 
238 

•  239 
24O 

24I 

.242 
243 

244 
245 

246 

247 
248 

249 
250 

251 

252 

'253 

254 

255 
255 

257 
258 

259 

250 

26 1 
262 
253 
264 
255 
266 


O 
3483049 
3502480 
3521825 
3541084 
3560259 
3579348 

3598355 
3617278 
3636120 
365488O 

3673559 
36921 59 

3710679 
3729120 

.  3747483. 

.  -3765769 

3783979 
38021 1 2 

3820170 

3835154 

3856063 

3873898 
3891661 
3909351 
3926969 

39445 r 7 

3961993 

39794°o 

3996737 
4014005 

4031205 
4048337 
4065402 
408240b 
4099331 

4116197 
41 32998 

41 49733 
4166405 

41 8301 3 

4^9557 
4216039 

4232459 
4248816 


348499* 
3504419 

3523755 
3543006 

3562171 

3581253 

3600251 

3619166 

3633000 

3656751 

3<S75423 
3694014 

3712526 

3730960 

3749316 

3767594 

3785796 

3803922 

3821972 

3839948 
3857850 

3875678 
3893433 

3911116' 

3928727 

3946268 

3963734 

3981137 

3998467 . 

4015728 

4032921 

4050047 

4067 1 05 

4084096 

4101021 

4117880 

4134*74- 
4151404 

4168069 

4184670 

4201208 

4217684 

4234097 

f2?°449 


2 
3486942 
3506356 

3  525684 
3544926 

3564083 
3583156 

3602146 

3621053 

3639878 
3658622 
3677285 
3695869 

37H373 
3732799 
375"47 
3769418 
3787612 
3805730 
3823773 
3841741 
3859636 

3877457 
3895205 

3912880 

3930485 

3948018 

3965480 

3981873 

4000196 

401 745 1 

4034637 
4051755 

4068807 

4085791 

410271O 

41 1 9562 

41 36350 

4153073 

4169732 

4186327 

4202859 

4219328 

4235735 
4252080 


3488887 1 
3508293 
3527612 
3546845 

3565994 

J  3585059 
3604040 

3622939 
3641756 
3660492 
3679147 
3697723 
3716219 

3734637 

3752977 

3771240 

3789427 
3807538 
^825573 

3843534 
386 1 42 1 

3879235 
3896975 

3914644 
3932241 

3949767 
3967223 

3984608 

4001925 

4019172 

4036352 

4053464 
4070508 

4087486 

4104398 

4121244 

41 38025 

41 54742 

4*71394 
4187983 

4204509 

4220972 

4237372 


4153712 


4 
3490832 

3510228 
3529539 

3548764 
3567905 

3586961 

3605934 

3624825 

3643^33 
3662361 

3681008 

3699576 

3718065 

3736475 
3754.807 
3773062, 
379»24i' 
3809345 
3827373 
3845326 
3863206 
388 1 01 2 

3898746 
391-6407 
3933997 
395M!6 
3968964 
3986343 
4003653 
4020893 
4038066 
4055171 
4072209 
40891 80 
4106085 
4122925 
4139700 
4156410 
4173056 
4189638 
4206158 
4222614 
4239009 

4255342 


^ 


Nufiibcii 

223 
224 
225 
226 

227 

228 

229 
230 

231 

232 

233 
234 

236 

237 

238 

239 

240 

241 
242 

243 
244 

245 
246 

247 
248 

249 
250 

251 

252 

253 
254. 

255 

255 

257 
258 

259 
260 

25 1 
252 
253 
254 
255 
255 


1 

3492775 
3512153 

353H<S5 
3550582 

3559813 

3588852 

3507827 

3525709 

3545510 

3554230 

3582859 

3701428 

3719909 
373831 1 
3755535 
3774884 
3793055 
3811151 
3829171 
38471 17 
3854990 

3882789 
3900515 

3918159 

3935752 
3953254 
3970705 
3988077 
4005380 
4022514 
4039780 
4055878 
4073909 
4090874 
4107772 
4124505 

4141374 
4158077 

4»747I7 
41 9 1 293 
4207805 

4224257 
.4240545 
4255972 


Logarithm  (t$  255y.) 


5 
3494718 
3514098 

3533391 
35525*9 

3571723 
35907*2 
3509719 

3528593 
3547385 

3555097 

3584728 

3703280 

3721753 
3740H7 

37584<S4 

3776704 

3794868 
3812955 
3830959 
3848908 
3855773 
3884555 
3902284 

391993! 
3937505 

395501 1 

3972445 

39898 1 1 

4007105 

4024333 

4041492 

4058584 

4075508 

4091557 

4109459 

4125285 

4143047 

41 59744 
41 76377 
41 92947 
420*54 
4225898 
4242281 
4258501 


7 
3495550 

3515031 

3535315 

35 545' 5 

3573630 

3  592652 
3511610 
3630475 
3549250 
3567954 
3686587 
3705131 
3723596 

3741983 
3760292 

3778524 

379668o 

38L4751 

3832755 

3850698 

3868555 

3885340 

3904052 

3921691 

3939260 

3956758 
3974185 

3991543 
4008832 
4026052 
4043205 
4060289 
4077307 
4094259 
41 1 1 144 
4127964 
4144719 
4161410 
4178037 
'41 94601 
421  HOI 

4227539 

424391 5 
4260130 


7 


I   8 
3498601 

3517963 

3537239 

3556430 

3575537 
3594560- 

3613500 

3632358 
365 1 1 34 
3669830 
3688445 
3706981 
3725438 

3743817 
37621 18 

3780343 

3798492 

38*1 6565 

3834563 
3852487 
3870337 

3888114 
3905819 

3923452 
3941013 

3958504 
3975924 

3993275 

4010557 

4027771 
4044916 
4061694 

4079005 

4095950 

4112829 

4129643 
4146391 

4163076 
4179696 
4195254 
4212748 
4229 1 80 
4245550 
4261858. 


3500541 

3519895 
3539162 

3558345 

3577443 
3595458 
3615390 
3634139 
3653007 
3671595 
3690301 
3708830 

3727^79 

3745651 

3763944 
3781161 

3800302 

3818368 

3836359 

'3854275 
38711 18 

3889888 

3907585 

3925211 

3942765 
3960249 
3977662 

3995007 
4012282 

4029488 

4046617 

4963698 

4080703 

4097541 

4114513 
4131320 

4148063 

4164741 

418:355 

4197906 
4214394 
4230820 
4247183 
425348,6 


1Kiturtl 

!  267 

i  268 
269 

270 
271 
272 

273 

274 

275 
275 

277 

278 

279 

280 

281 

282 

283 

284 

285 

286 

287 

288 

289 

290 

291 

292 

293 

294 

295 
296 

297 
298 

299 

300 

301 
302 
303 
304 
305 
306 
307 

308 
309 
310 


o 
4265113 
4281348 

4297523 

4313638 
4329693 

4345689 
4361626 

4377506 

4393327 
4409091 

4424798 

4440448 

4456042 

4471580 

4487063 

4502491 

4517864 

4533183 
4548449 

4563660 

4578819 

4593925 
4608978 

4623980 

4638930 

46538x8 

4668676 

4683473 
4698220 

471291-7 

'4727564 

4742163. 

4756712 

477X212 

4785665 

4800069 

48 1 4426 

4828736 

4842998 

48572 1 4 

4871384 
4885507 

4899585 

1 491 361 7 


Artificial 

I 

4266739 

4282968 

4299137 
4315246 

4331295 

4347285 

4363217 

4379090 

4394906 

4410664 

4426365 

44420I0 

4457598 

4473131 
4488608 
450403 1 

4519399 

'45347  U 

4549972 

4565179 

45803,32 

4595433 
4610481 

4625477 
4640422 
4655316 
46701 $8 
4684950 
4699691 
47143?4 
4729027 
4743620 
4758164 
4772660 
4787108 
4801507 

4815859 
48301-64 

4844422 
4858633 

4872798 
48869*7 
4900990 
491 5018 


Numbirs .-  Or, 


2 

4268365 

4284588 
4300751 

4316853. 

4332897 
4348881 
4364807 
4380674 
4396484 

4412237 
4427932 

4443571 

4459154 
4474681 

4490153 
4505570 
4520932 
4536241 

455 » 495 
4^66696 

4581844 

4596940 

461 1983 

4626974 

4641914 
4656802 
467 I 640 
4686427 
4701 163 
47158.50 
4730488 

4745°76 
4759616 
4774107 
4788550 

4802945 
48 1 7292 

483 1 592 
4845845- 

4860052 

48742 1 A 

4888326 

4902395 

4916418 


4269990 
4286207 
4302364 
43 1 8460 

4334498 
4350476 
4366396 
4382258 
4398062 
4413809 
4429499 
4445132 
4460709 

4476231 
449*697 

4507109 

4522466 

4537769 
4553018 

45682»i  £ 
4583356 
4598446 
4613484 
4628470 
4643405. 
4658288 
4673 1 20 
4687903 
4702634 

4717317 

4731949 

474653$ 
•4761067 

4775553 

4789991 
4804381 

4818724 

4833019 

4847268 

4861470 

487  5626 

4889735 
4903799 

49J7818 


4 
427 161 4 

4287825 

4303976 
4320067 
4336098 
4352071 

.4367985 
4383841 

4399*39 
4415380 

443 1 065 
4446692 
4462264 
447778o 
4493241 
4508647 
4523998 
4539296 

4554540 

4569731 1 
4^84868 

4599953 
4614985 

4629966 

4644895 

4659774 
4674601 

468937* 
4704105 

4718782 

4733410 
4747988 

"4762518 

4776999 
479H32 
4805818 
48201 56 
4834446 
4848690 
■4862888 
•4877039 
4891 144 
4905203 

4919217! 


Rtturd 
Kumbeo. 

267 
268 

269 

27O 

271 

272 

273 

274 

2-75- 
275 

277 
z?8 

279 
280 

281 
282 

283 

284 
285 
286 

287 
;  288 

289 
290 

291 
.  292 

.  293 
294 

295 
296 

197 
298 

299 

300 

301 

302 

303 

304 

305 

305 

307 

308 

309 

310 


Logarithm  fw  3-109/ 


4289445 
4305588 
4321673 
4337*98 

4353<**5 
4359573 

4385423 
4401216 

441 595 1 

4432530 

4448252 

4453818 

4479329 

4494784 
4510184. 
4525.53* 
4540823. 
.4555051 
4571246 
4586378 
4601458 
4516486 
.4631461: 
4646386 
,4661259 
4676081 
,  4690853 

4705575 
4720247 

4734870 

4749443 
4763968 
4778445 
4792873 
4807254 
4821587 

4835873 
48501 1 2 

4864305 

4878451 

4892552 
4906607 
4920616 


6 

4274861 
4291060 
4307199 
4323278 
4339298 
4355258 
4371161 
4387005 

4402792 
4418522 

4434*95 
4449811 

4465372 

4480877 

4496326 

451172:1- 

4527062 

4542-349 

45575«2 
45727^2 

4587889 
4602963 

4617985 


'7 
4276484 
4292677 
4308809 
4324883 

4340896 
4356851 
4372748 

4388587 
4404368 
4420092 

•4435759 

445 * 370 
4466925 
4482.424 
4497868 
4513258 

4528593 

4543875 
4559102 

4574277 
4589399 

4604468" 
4619485 


4662743 

4677560 

4692327 

4707044 

472171-1 

4736329 

4750898 

476541 fr 

4779890 

47943 1 3 
4808689 

4823018- 

4837299 

4851533 
4865721 

4879863 

4893959 
4908009 

4922014 


4632956  1 4634450 

4^47875  4549364 
'**--"*     4664227 

4679039 

4693801 
47085^3 

4723 t 75 
4737788" 

4752352 
4766867 

4781334 

4795754 
48 1 01 24 

4824448 
4838725 

4852954 
4867138 

4881275 

4895366 

490941 2 
492341 3 


8 

4278106 

4294293 
43 1 041 9 

4326487 

434*494 

4358444* 

4374334 
43901.67- 

4405943 

442 1 661 

4437322 

4452928 

4468477 

4483971 

4499410- 

4514794 

4530124 

4545400 

4560622 

4575791 
4590908 
4605972 
4620984 

4635944 
4650853 

4665711 

4680518 

4695275 

4709982 

4724639 

4739247 
4753806 

4768316 

47**778 ' 

4797192 

4811559 

4825878 
4840150 

4854375 

486X554 
4882686 

4896773 

4910814. 

4924810 


4279727 
4295908 

4312029 

4328090 

4344092 

4360335 

4375920 

4391747 
4407517 

4423229 
4438885 

4454485 
4470029 

44855*7 
4500951 

4516329 
453*654 

4'546924 
4562 1 42 

4577305 
4592417 
4607475 
4622482 

4637437 
4652341 

4667194 

468 1 996 

4696748 

4711450 

4726102 

4740705 

4755259 
4769765 

4784222 
4798631 

4812993 

4827307 
4841 574 

4855795 
4869969 

4.884097 

4898179 

491 2216 

4926407 


312 

3H 

3*5 

316 

317 
318 
319 

320 

321 

322 

323 
324 

326 

327 
328 

329 

330 

332 

333 

334 

335 
336 

337 
338 

339 

340 

341 

342 

343 

344 

345 

34* 

347 

348 

349 

35° 

35i 

352 

353 

354 


Artifuuil  Nmkirt 


4927604 
494154^ 

49J55443 
4969*9* 
4983106 

499687 i 
5010593 
5024271 
5037907 
5051500 
5065050 
5078559 
5092025 
•5105450 

51 18834 

5132176 
5145478 

5158738 

5171959 

5185139 

5198280 

5211381 

5224+42 

523f4tf5 
5250448 
5263393 
5276299 
5289167 
5301997 

5314789 

5327544 
5340261 

5352941 
5365584 

5378191 
5390761 

5403295 
54M792 
5428254 
5440680 
5453071 
5465427 

5477747 
5490033 


1   I    1 

4929000 1  493039* 
4942938 1  4944329 
4956831  I  4958218 


I 


4970679 
4984484 

4998245 
5011962 

5625637 

5Q39268 

5052857 

5066403 

5079907 

5093370 

5106790 

5120170 

5133508 

514680-5. 

51 60062 

5173279 
5186455 

5199592 
52126^9 
5225746  I 
■  5238765 

5251744 
5264685 

5277588 

5290452 
5303278 
5316066 
5328817 

5341531 

5354207 
5366847 

5379450 
5392016 
5404546 
5417040 
5429498 
544>92i 
5454308 
546666b 

5478977 
5491259 


4972061 
4985862 

4999619 
$013332 

5027002 

5040629 

5054213 

5*>*7755 
5081255 

50947i3 
5108130 

5121505 
5134840 

5H8I33 
5161386 

5174598 

5187771 
5200903 


493 1 79i 
4945720 , 
4959604 1 

4973444 
4987240 

5000992 

5014701 

5028366 

5041989 

5055569 

5069107 

5082603 

5696057 

5109469 

5122841 

5136171 

5149460 

5 1 62709 

5175917 

5 1 89086 

5202214 


5213996  5215303 


5227050 

5240064 
5253040 

5265977 
5278876 

529173* 

5304558 

5317343 
5330090 

5342800 

5355473 
5368109 

5380708 

5393271 
5405797 

5418288 

5430742 

5443161 

5455545 
5467894 

5480207 


5228353 
5241364 

5254335 
5267269 

5280163 

5293020 

5305839 

53 1 861 9 

5331363 
5344069 
5356738 

5369370 
5381966 

5394525 
5407048 

5419535 
5431986 

5444401 
5456781 
54691 26 
5481436 


5492486 1  5493712 


4933 
4947 
4960990 

4974825 
4988617 
5002365 
5016069 1 

5029731 "' 
5043349 

5056925 

5070459 

5083950 
5097400 
5 1 1 0808 

5124175 

5i3750» 

5 1 50787 
5164031 

5177236 

5190400 

5203525 

5216610 

5229656. 

5242663 

5255631 

5268560 

5281 45 1 

5294303 
5307118 

5319895 
533263*; 

534*338 
5358003 

5370631 
5383223 

5395779 
5408298 

5420781 

5433229 

5445641 

5458017 

5470359 
5482665 

5494937 


J 


• 


:  MttuM 

Nuobctk. 

311 

312 
313 

3'* 
3^7 
3i8 

3i4 

320 

321 
322 

323 
324 
325 

326 

327 
328 
329 
33o 

331 
332 

333 

334 
335 
336 

337 
338 

339 

340 

341 
342 

343 
344 

345 

34* 
347 
348 

349 

350 

351 
352 

353 
354 


4934580 
4948500 

49*2375 
497**o6 

4989994 

5003737 

5017437 
5031094 
5044709 

5058280 
5071810 

5085297 
5098743 

5112147 

5^5510 

5138832 

5152113 

5I<J5354 

I1 78554 
5191715 
5204835 
5217915 

5230958 
5243961 

5256925 
5269851 
5282738 

5295587 
5308398 
5321171 
5333907 
5346606 
535P267 
5371892 
5384481 
5397032 
5409548 
5422028 
5434472 
5446880 

5459253 
547 1 591 
5483894 


Lo^XHthms  (to  3549.) 
*         \        7 


4935974 
4949890 

.4963761 

4977587 
4991 370 
O05 1 09 
018805 
032458 
046068 
059635 
073160 
086644 
100085 

1 1 3485 
126844 
1 40162 

153439 
1 666^6 

1 79872 
193028 
206145 

219222 
232260 
245259 
258219 

271 141 
284024 
296869 

3091677 
322446 

335'79 

347874 
360532 

373153 
385737 
398286 

410798 

423274 
4357H 

4481 T 9 
46O489 
472823 

485123 
497387  1 


49373*8 
495U79 


T 


8 

49387*1 
4952667 


49*)- 145    49**5*9 


49781*7 
499*745 
006481 

020172 
033821 
04741$ 

060990 

0745 »« 
087990 

IOI427 

1 14823 

1 28178 

'41491 

1 547*4 
167997 

181189 

194342 

207455 

220528 
2335*2 

*4*557 

259513 
27243 1 

28531 1 

298152 

310955 

323721 

33*45° 

349141 

3*1795 

3744*3 
386994 

399538 

412047 

424519 
43695* 

449*58 
4*1724 

474055 
48*351 

498612 


4980347 
4994121 

5007852 

5021539 
5035183 

5048785 

5062344 
5075860 

5089335 

5 1:02768 
5116160 

51195" 
5142820 

5 1 5*089 

5 1693 1 8 


5182506  5183823 


5T95*55 
5  208764 

5221833 

5234863 

5247854 

5260807 

5273721 

5*8*59*; 

5299434 
5312134 

532499* 
5337721 


9      4 
49401 54 

495405* 

4967913 

4981727 

4995496 
5009222 
5022905 
5036545 
5C50142 
5663697 
5O77I10 
5090680 
510410.9 

5 117497 
5130844 

5144149 
5157414} 

5 I7063 9 


51969*8 
5210073 
5223138 
5236164 

5249I5> 
5162tOO 

5*75010 
52878$* 
5300716 

5*135** 
5326270 

533«SK>1 


5350408  I  5351*75 
5363059  1  53*43*2 
5375*7* 


5388250 
5400791 
541329* 

54*57*5 
5438198 

545059* 
54*2958 
5475.28* 

5487578 
549983* 


537*932 
538950* 
5402043 

5414544! 
5427010 

5439439 

545^34 

54*4*93 

547*517 
548880* 

5101060 


I  Mar  A 

n 

Artificial  Numbers : 

Or, 

a    »  * 

- 

355 

1    1 
5502283  (  5503507 

5504730 

5505952  I5S07I74  I 

{  35* 

5514500 

55*5720 

551*939 

5518158  J  55*9377 

f  357 

5526682 

5527*98 

5529M4 

5530330 

5531545 

358 

5538830 

5540043 

554*256 

55424*8 

5543*8o 

359 

555©944 

5552154 

55533*2 

5554572 

555578i 

360 

55*3025 

5*64231 

55*5437 

55*6*43 

5  5*7848 

3*i 

■ 

5575072 

557**75 

5577477 

5578*80 

557988i 

362 

5587086 

5588285 

5589484 

5590*83 

5591882 

363 

5599066 

5600262 

5601458 

5602654 

1*03849 

3*4 

5611014 

5*12207 

5*13399 

5*14592 

5615784 

3*5 

5622929 

5*241 1 8 

5625308 

5*26497 

5*27*85 

■ 

366 

563481 1 

5*35997 

5*37183 

5*383*9 

5*39555 

3*7 

$64(661 

5*47844 

5*49027 

5*50209 

5*51392 

1 

358 

5658478 

5*59*58 

5**0838 

5*62017 

5663196 

$69 

5670264 

5671440 

5*72617 

5*73793 

5674969 

370 

5682017 

5*83191 

5*843*4 

5*85537 

5686710 

: 

37i 

5693739 

5*949io 

5*96080 

5*97249 

5698419 

372 

57054a9 

570*597  1  57077*4 

5708930 

5710097 

373 

5717088 

5718252  571941* 

5720580 

5721743 

1  374 

5728716 

5729877 

5731038 

5732198 

5733358 

1 

375, 

57403 1 3 

574M7I 

5742628 

574378* 

5744943 

376 

5751878 

5753033 

5754188 

5755342 

575*49* 

377 

5763413 

57*45*5 

57*5717 

57**8*8 

5768019 

'378 

57749»7 

5776067 

577721 5 

57783*3 

57795* " 

379 

5786392 

5787538 

5788*83 

5789828 

5790973 

'  380 

5797836 

5798979 

58001 21 

5801263 

5802405 

f  381' 

5809250 

5810389 

581 1 529 

5812**8 

5813807 

"  »92 

5820634 

5821 770 

5822907 

5824043 

5825179 

;383 

5831988 

5833122 

5834255 

5835388 

583*521 

•384 

5843312 

5844443 

5845574 

5846704 

5847834 

3% 

5854617 

5855735 

585*8*3 

5857990 

5859117 

386 

5865873 

5866998 

5868123 

5869247 

5870371 

387 

58771 10 

5878232 

5879353 

5880475 

5881590* 

388 

5888317 

588943* 

$890555 

5891*74 

5892792 

389 

589949* 

5900612 

5901728 

5902844 

5903959 

390 

5910646 

59H759 

5912873 

5913985 

5915098 

391 

5921768 

5922878 

5923988 

5925098 

5926208 

392 

5932861 

59339*8 

593507* 

593*183 

5937290 

393 

59439*5 

5945030 

594*135 

5947239 

5*4834+ 

394 

5954962 

595*0*4 

5957166 

5958268 

19593*9 

395 

59*5971 

59*7070 

59*81*9 

59*9268 

59703*7 

39$ 

597*952 

5978048 

5979M5 

5980241 

598133* 

397 

5987905 

5988999 . 

5990092 

5991 18* 

5992279 

398 

5998831   5999922  1  6001013  6002103 

6003 1 93 

. 

IMmuhI 
iNuoUn 

5 

« 

■35 

1319393 

1322597 

13S 

1351326 

'3545°7 

■  37 

1383027 

138S184 

.38 

■4'4498 

1417*32 

■39 

'445742 

'448854 

140 

■47*7*3 

■479853 

141 

1 f075«4 

1510*32 

i-P 

'f38"4y 
'  $68519. 

1541 195 

.    "43 

•>17"544 

1+4 

1J98S78 

1*01*83 

.    US 

.1*28*30 

1*31*14 

146 

1 45837s 

1**1340 

147 

1*87920 

1*908*3 

148 

17172S4 

1 7201 88 

■49 

-lj+6412 

■  74931* 

150 

•17753*5 

J  778250 

>5> 

180412* 

1 80*992 

■51 

I $32*98 

■835545 

■53 

1 8*1084 

1 8*391 2 

■54 

1889285 

1 892095 

■55 

. 1917304 

1920096 

■5« 

.'945'43 

■947917 

'57 

197280* 

'9755*2 

158 

■2000293 

2003032 

'59 

2027*07 

2030329 

itfo 

2054750 
2081725- 

2057455 

1*1 

20844(3 

tf  (M  I789.) 

7 
1325798 
1357*85 
1389339 
14207*5 
1451064 
1482941 
1513*98 
1544240 
15745*8 
1*04*85 
'S34S95 
1**4301 
1*93805 
'723110 
1752218 
1781132 
180985* 
1 838390 
1815*739 
1894903 
192288* 
1950*90 

1978317 
20057*9 
2033049 
20*01  59 
2087IOO 

876* 

487 

93* 

225 

35* 

331 

■5' 


335 
703 
923 
998 
929 
7.8 
3*5 
874 
24* 


1328998 
1 3608*1 
■392492 
1423895 
1455072 
148*02* 
151*762 
1 547282 
' 577589 
1*07*86 

■<s37575 
1*672*0 

1*9*744 
172*029 
■755"8 
1 7840 1 3 
1812*18 
1841233 
1 8*95*3 
1897709 
1925*74 
[9534*0 
1981070 
2008505 
2035768 
20528*9 
2089785 
2116544 
2143139 
2169571 
2195845 
22219*0 
2247920 
■2273724 
2299377 
2324879 
2350232 
2375437 
2400498 
2425414 
2450189 
2474823 
2499317 
2113*75 


1332194 
1 3*4°34 
■S95«43 
1427022 
■458177 
14891 10 
[519824 
1550322 
■580608 
$10684 
J40553 
6702 1 8 
699*82 
728947 
75801* 
786892 
815578 
844075 
872386 
900514 
928461 

95*229 
98382I 
2011239 
2038485 
2065560 
20924*8 
2II92I1 
2145789 
217220* 
21984*4 
2224563 
22505O7, 
2276296 
2301934 
232742' 
2352759 
2377950; 
240299* 
2427898 
245?«58 
2477278I 
250I759( 
252*103l 


oiobtfi. 

»S5 

137 

*39 

.140 

141 
142 

H3 
144 

H5 

*47 
148 
149 

15° 
151 

153 
154 

M5 

M7 
158 

159 
,160 

I6t 
161 
1<J3 
164 

*5 
itftf 

167 
•168 
i(*9 

T70 
171 
172 
173 

'75 

T75 

'77 
178 


I 


*tai 


o 

303338 

335389 

3167 106 

398791 

430148 

4ft  ^80 

492T91 
^22883 

5533*o 
583625 

613686 

*43*28 
673173 

702617 
731863 
760913 

7897*9 
818436  J 

846941 

875207 
903317 
931246 

95899* 
986571 
201 3971 
2041 200 
2068259 
2095150 
2121876 
2T48438 
2174839 
220 1 08 t 
2227165 
2253093 
2278867 
,2304489 
2329961 
'  '2355284 
23^0461 
2405492 
2430380 

2455127 

2479733 
2504206 


I 


Artificial 
1 

3<*553 

338581 

370374 
401937 

43327* 
464381 
495276 

52'594* 

556396 

586640 
616674 
646502 

676  T  27 

705550 

73477* 
763807 

792645 

821292 

849752 
878026 

9061 18 

934029 

96 1 762 

9893 1 9 

2© 1 6702 
2043913 
2070955 
2097836 
2124540 
21 51086 

2 1 7747 1 
2203696 

2229764 

2255677 

2281436 

2307043 

2332500 

2357809 
2382971 
24C7988 
2432861 

2457593 
2482186 

2906639 


Numbers  ?  Or, 

2 
309767 

34*77* 

37354* 
405080 

436392 

467480 

498347 
528996 

559430 

589653 

619666 

649474 

679078 

708482 

737088 

766699 

7955*8 

824 r 46 

852588 

880844 

9-8917 

9368 1 o 

964525 

992065 
201 943 1 
2046625 
2073650 
2100508 
2127201 
2153732 
2 1 801 00 
2206310 
2232363 
2258260 
2284003 

i30959* 
2335038 

2360331 

2385479 
24 1 048 1 

2435341 
2460059 

2484637  I 


2505)077 


3 

312978 

344958 
376705 

408222" 

4395 I! 

470577 
501422 

532049 

562462 

592663 

622656 

652443 

682027 

71 141 1 

740598 

769590 

798389 
826999 

855421, 

883*59 

9117T4 

939590 
9*7287 

994809 
2022158 

204^335 
2076344 

2103185 

2129862 

2156376 

2182727 

2208922 

2234959 
226084 1 

22&6570 
2312146 

233*7574 
2362853 
2387986 

2412974 
2437819. 
2462523 
2487085 

251 1.5*3 


'4 
316187 

348144 
379867 

411361 

442*28 

473*7 1 
504494 

535ioo 

5*5491 i 
595*72 
625644 
65541 1 

684975 

714339 

743 5 °S 
77247S 

.801259 

829850 

85S253 
886473 

914510 

9423*7 

970047 

9975  V 
2024883 

2052044 

2079035 
2105860 

2132521 

2159018. 

218535L 
221 1533 

2237554 
2263421 

2289*34 

23H*9* 
2340 1 08  J 

23*5373* 
2350491 

24*54** 
2440256 
2464986 

248953* 
251394**  t 


tfttwf 

iNulDDCfl- 

35 
35 

37> 
38 

39 

4X3 

41 

42 

43 

44 

45 
4<f 

47 

48 
49 
50 
5> 
51 
53 
54 
55 
5* 
57 
58 

59 

\6o 

61 
52 
63 
64 

*5 
66 

61 
6% 

69 

.70 

7« 

7* 
73 
74 

75 

77 
78 


5 
319393 
351325 

383027 

414498 

445741 
475753 

*°75*4 
$38149 

f<%!9 
598*78 

5285.30 

558375 

587920 

717254,  | 
74541,2 

7753*5 
04.125 

325p& 

851084 

889285 

91 7304 

945143. 
972805 . 

.2000293 

2027507 

2054750 

208 1 725- 

2108534 

2135178 
2151559 
2187980 
2214142 
2240 1 48 
2255999 
229 1 597 

23 1 7244  i 
2342541 

2357891 

2392995 

2417954 
2442771 

2457447 

2491984 
2515382 


Xqpritkmt  (to  1789.) 


6 

3**597 

3545°7 
385184 

4*7*32 
448854 

479853 
510532 

54' 195 

1 3-  571 544 
501583 

531514 
551340 
590853 
720188 
749315 
778250 
805992 

835545 
853912 

892095 
920095 

947917 

9755** 
2003032 

2030329 

2057455 

208441 3 

21 1 1203 

2137833. 
2 1 54298 
2190503 
2215750 
2242740 
2258575 
2294258 
2319790 

2345173 
2370408 

2395497 
2420442 

2445245 
2459907 

2434430 

2518814 


7 
325798 
357*85 

389339 
420755 

451954 
482941 
513*98 
544240 

5745*8 
504585 

*34595 
554301- 

593805 

723110 

752218 

78113! 

809855 

838390 

855739 

894903 

922885 

950590 

9783 1 7 
2005759 

2033049 
2050159 

2087100 

211 3875* 

2140487 

2155935 

2193225 

2219355 

2245331 

2271 151 

2295818 

2322335 
2347703 
2372923 
2397998 

2422929 
2447718 
2472355 
2495874 


8 
328998 

35085 1 

392492 
423895 

455072 
485025 
5 1 5752 
547282 

577589 
507585 

*37575 
*5725o 

595744 

725029 

755H8 
784013 

812^18 
84.1233 

8*9.5*3 
897709 
925574 

95 34*° 
981070 

' 2008505 

2035758 

2052859 

2089785 

21 15544 

2143139- 

215957* 

2195845 
2221950 

2247920 

2273724 

2299377. 
2324879 

2350232 

2375437 
2400498 

2425414 
2450189 

2474823 
2499317 


2S2I245  j  2523575 


332194 
3*4034 

395<$43 
427022 

458177 
[489110 
j 1 9824 
550322 
fj8o5o8 
5 1 0*84 

f4°553 
570218 

599582 

728947 
758016 

785892 

8i5578 

.$44075 

872385 
900514 
928451 

955229 
983521 

iO 11239 
2038485 

2055  550 
2092458 

2119211 

2145789 
2 1 72205 

2198454: 

'22245*3! 

2250507, 

227.5295 

2301934 
2327421 
2352759' 

237795° 
2402995 

2427S98 

2452*58 

2477278I 

250175 

25  25  to 


R  r 


I 


Natural 

Numben. 

'79 

180 

181 

182 

183 
184 

.85 

i8<: 

187 
18S 
189 
190 

IP1 

193 

194 

*95 
iptf 

197 
198 

1 99 

20Q 
20I 

• 
202 
203 
204 
205 

206 

207 

208 

209 

210 

211 
212 

213 
214 
215 
215 

217 
218 

219 
220 

221 

222 


Artificial  UumWrs 


o 
2528530 

2552725 
, 2576786 

2600714 

26245 1 1 

2648178 

267*1717 

.2695129 

271 8416 

2741578 

27646 1 8 

278753* 
2810334 

2833012 

2855573 

'28780^7 

2900346 
2922561 
2944662 
2966652 

2988531 
3010300 

303 1 96 1 

30535H 
3074960 

3096302 

3117539 

3138672 

3159703 
3186633 

3201463 

3222193 

3242825 

3263359 

3283796 
3304138 
3324385 

3344537 
3364597 

33845*5 
3404441 

3424227 
3443923 
34*353o| 


2530956 

2555x37 
2579184 

2603099- 

2626883 

2650538 

2674064 

2697464 

2720738 

2743888 

2766915 

2789821 
.2812607 
2835274 

285J823 
2S80255 

2902573 

2924776 
2946866 
2968845 
2990713 
3012471 
3034121 
3055663 
3077099 
3098430 
3149657 
3140780 
3 161 801 
3 1 8272 1 

320354° 
3224260 

3244882 

3265407 

3285834 

3306167 

3326404 

334*548 
3366598 
3386557 
3406424 
3426200 

3445887 
34*548* 


'  2 
'2533380 

2557548 
2581582 

12605-484 

16291^'f 

2652896 

26764 10 

2699797 
2723058 

2746196 

27692 1  1 
2792105 
2814879 

2837534 
2860071 

2882492 

2904798 

2926990 

2949069 

2971036 

2992893 
301 4641 

3036280 

3057811 

3079237 

3100557 

3121774 
3 1 42887 

3163897 
3 1 84807 

3205617 
3226327 

3246939 
3267454 

3287872 

3308195 
3328423 

3348557 
3368598 

3388547 

3408405 

3428173 
3447851 
3467441 


j  3  » 
2*35803 

?S 59957 
£583978 
2507857 
2^31625 

2555253 
25787$ 2 
2702128 
2725378 

2748503 
2771 505 

2794388 

281715° 
2839793 
2852318 

2884728 
2907022 
2929203 
2951271 
2973227 

2995°73 
3015809 

3038438 

3059959 

3081374 

3102584 

3123889 

3 l 44992 

3155993 

3185893 

3207592 

3228393 

3248995 
3259500 

3289909 

3310222 

3330440 

3350555 

3370597 

3390537 

3410385- 

3430145 

34498 T 4 
34*939% 


t«i 


■•  t 


'  4 
2538224' 

2552355 

2585373 

2510248 

2533993 
2557509 

258 1 097 

2704459 

2727595 

2750809 

'2773800 

2796669 

2819419 
2842051 
2854555 
288*953 
2909245 
2931415 

2953471 

29754*7 
2997251 

3018977 
3040595 

3052105 

3083509 

3104809 

3 1 25004 

3 1 47097 

3158087 

3188977 
3209757 

3230457 

3251050 

3271545 
3291944 
3312248 

333245? 
3352572 

3372595 
3392525 

3412355 

3432115 

3451775 

347 » 348 


L 


iNirunl  | 
l^umbtrt.  ] 

179 
l80 

181 
182 
183 
184 

185 

186 

187 
188 

189 
190 

191 
.192 

194 

195 
196 

197 
198 

199 

200 

261 

202 

203 

204 

205 

206 

237 
208 
209 
2IO 

211 

212 

213 

214 

215 

2l6 

111 

2l8 

219 

220 

221 

222 


*  Logarithm  (to  2229 J*0 


1, 


'5.  : 
2540*45 
25*4772 
25887*5 

2512529  J 
2535351 

2559954 
2583439 
2765788 
2730013 

2753"3 
2775092 

279895C 
2821588 

2844307 

28558ip 

2889195 

291 1458 

2933525 

2955*71 
2977505 

2999420 

302 1 1 44 

3042751 

3054250 

3085544 

3105933 

3128118 

3149200 

•3170181 
3191051 

321 1840 
3232521 
3253104 

3273589 

3293979 

3314273 

3334473 

3354579 

3374593 

3 3945 1 4 

34H345 
3434085 

3453737 
34733-0 


■  6  ' 
2543053 
2557177 
259-1158 
2515008 
2538727 

25523 1%7 
2585780 
27091 1 5 
2732328 

2755417 
2778383 
2801229 

2823955 
2846553 

2859054 

2891428 

2913588 

2935835 
2957859 

2979792 

3001505 

3023309 

3044905 

3055394 
3087778 

3109055 

3 1 3023 I 
3151303 

3172273 
3193143 

3213913 

3234584 

3255M7 
3275533 

3295012. 

3315297 

3335488 

3355585 
3375589 

339*501 

3415323 
343505  5 

3455*98 
I  34752<52 


7 
2545481 

2559581 

2593549 
2517385 

'2541092 

2954559 

2*88119 

271 H43 
2734543 

2757719 

2780573 

2803507 

2826221 

2848817 
287 1 296 

2893559 
2915908 

2938044 

2950067 

2981979 
3033781 

3025474 

3047059 

3068537 

3089910 

3111178 

3132343 
3153405 

3174355 
3195224 
3215984 
3236645 
3257209 
3277675 
3298045 
3318320 
3338501 

3358589 
3378584 
3398488 
3418301 
3438023 

3457557 
3477202 


8   . 

2547897 
2571984 

2595939 

2619762 

2643455 

2667020 ■ 

2690457 

2713769 

273695* 
2760020 

2782962 

2805784 

2828486 

2851070 

2873538 
2895889 
2918127 
2940251 
2962263 
2984 1 64 
3005955 
3027637 
3049212 
3070679 
3092042 

3113299 

3134454 

3i55505 

3175455 

3'973?5 
3218055 

3238706 

3259260 

3279716 

3300077 

3320343 

3340514 

3360593 

3380579 

3 40047 j 
3420277. 

3439991 
3459615 

3479.' 52 


V- 


■W*  1 


f-y 

25503 1 2« 
25743861 
2598327 
2622137 

2645817 
2669^69 

2692794 

27 1 6093 

2739268 

276232O 

278525O 

2808O59 

283O75O 

2853322 

2875778 
28981 l8 
2920344; 

2942457 
2954458 

2986348 

3008I28 

3029799 

3051363 

3O7282O 

3094172 

31 I542O 

3 » 35563 
3157605 

3178545 
3199384 

3220124 

3  240766 

3261310 

3281757 
3302108 
3322364 
3342526 
3362595 
3382572 
3402458 
3422252 

3441957 
3451573 
3481101- 


I 


1  NiaEm  I 
22}  ' 

224 

225 

226 

227 

228 

229 

230 

231 

232 

233 
234 
235 
235 

237 
238  4 
•  239 
240 
"24J 
.242 

243 

244 

245 
24^ 

247 
248 

249 
25:0 

251 
252 

'253 

254 

*55 
255 

257 
258 

259 

260 

2<Jl 
252 
263 
264 
255 
266 


jlrttfUUl  NvnAm:  Qrl 


o 

3483049 
3502480 

3521825 
3541084 
3550259 

3579348 

3598355 
3517278 

3535120 
3554880 

3573559 
3592159 

3710579 
37291 20 

3747483. 

•37*5759 
3783979 
3802112 
3820170 
3835154 
3855053 

3873898 
3891551 
3909351 

3926969 

39445 T 7 
3951993 

3979400 
3995737 

4014005 
4031205 
4048337 
4055402 
408240b 
4099331 

4115197 
4132998 

41 49733 
4155405 

4183013 

4^99557 
4215039 

4232459 
4248815 


3484995 
3504419 

3523755 
3543005 

3552171 

3581253 

3609251 

3519155 

3533000 

3555751 

3575423 
3594014 
3712525 
3730950 
3749315 
3757594 
3785795 
3803922 
3821972 
3839948 
3857850 

3875*78 
3893433 

39IUI5 

3928727 

3945258 

3953734 

3981 137 

3998457 . 

4015728 

4032921 

4050047 

4057 1 05 

4084095 

4101021 

41 17880 

41 34*74- 

4I5I4<?4 
4168059 

4184670 

4201208 

4217684 

4234097 


2 
3486942 
3506356 

3  525684 
3544926 

35*4083 
3583156 

3602146 
3621053 
3539878 
3658622 
3677285 
3695869 

37H373 

3732799 

375^47 

37*94*8 

3787612' 

3805730 

3823773 

3841741 

3859636 

3877457 
3895205 

3912880 4 

3930485 

3948018 

39*548o 

3982873 

4000 1'96 

401 745 1 

4034*37 
4051755 

4068807 

4085791 

41 027 10 

41 1 9562 
41 363 50 
4153073 
4169732 
4186327 
4202859 
4219328 


4235735 


4250449   4252080 


3488887 1 

3508293 

3527*12 

354*845 
35*5994 
3585059 
3604O40 

3622939 

3641755 

3650492 
3679147 

3697723 
3716219 

3734*37 

3752977 
377*240 

3789427 
3807538 
3.825573 

3843534 
38*1421 

3879235 

389*97$ 

3914*44 
3932241 

39497*7 
39*7223 

3984608 

4001925 

4019172 

403*352 

40534*4 
4070508 

4087486 
4104398 
4121244 
4138025 
41 54742 

4HI394 
4187983 

4204509 

4220972 

I  4237372 

2<37I2  I 


4 
3490832 
3510228 

3529539 
35487*4 

35*7905 
3585$x5i 

3*05934 
3624825 

3*43*33 
3662351 

3681008 

369957* 
3718065 

373*475 
3754.807 
3773062, 
379»24i' 
3809345 
3827373 
3845326 
38*3206 
3881012 
3898745 
391-5407 

3933997 

395M1* 
3968964 

39$*343 
4003553 

4020893 

4038066 

4055171 
4072209 

40891 80 

4106085 

4122925 

41 397O0 
41 55410 
4173056 

4189*38 
42061 58 
4222514 
4239009 

4*SS34* 


. 


thturt! 

NuAbcn 

223 
224 
225 

2  2d 

227 
228 
229 

230 
231 
232 
133 
234 

235 
236 

137 
238 

239 

240 

241 
242 

243 
244 

^45 
246 

247 
248 

249 
'250 

251 
252 

253 

254. 

255 
255 

*57 
258 

259 
260 

26l 

252 
263 
254 
265 
266 


1 

3491775 
35I2I53 

35314$$ 
3550582 

3559313 
3588852 

3507827 
3525709 
3545510 
355423O 
3582859 
37OI428 
3719909 
373831 1 
3755535 
3774884 
3793055 
3811151 
38291 71 

38471 17 
3S64990 

3882789 
3900515 

3918159 

3935752 
3953254 

3970705 

3988077 

4005380 

40226 1 4 

4039780 

4055878 

4073909 

4090874 

4107772 

4124505 

4141374 
4158077 

4»747'7 
4191293 
4207805 

4224257 
.4240545 
4255972 


LAgtrithmt  (t$  1669.} 


6 
3494718 
3514098 

3533391 
3552 199 

3571723 
35907*2 
3509719 

3528593 
3547385 

3555097 

3584728 

3703280 

3721753 
3740147 

37584*4 

377*704 

37948*8 
3812955 

3830959 

3848908 

3855773 

3884555 

3902284 

39I993I 
3937505 

395501 1 

397244* 
39898 1 1 

4007105 

4024333 

4041492 

4058584 

4075508 

4092557 

4109459 

4125285 

4 r 43047 

41 59744 
4*7*377 

4192947 
420*54 

4225898 

4242281 

4258501 


7 
3495550 

351*031 

3535315 

35545*5 

3573*30 

3  592**2 
35li5lO 
3530475 
3549250 
3567954 
3*8*587 
3705131 

372359* 
3741983 
37*0292 

3778524 
379**8o 
3814761 
3832755 

3850598 

3858555  I 

3885340 

3904052 

3921591 

3939250 

395*758 
3974185 

•3991543 
4008832 

4025052 
4043205 
4050289 
4077307 
4094259 
41 1 1 144 
4127954 
4144719 
4151410 
4178037 
'41 94501 
4211101 

4227539 

424391 5 
4250230 


3498501 

35*7953 

3537239 
3555430 

3575537 
3594550* 

3513500 

3532358 

3551134 
3559830 

3588445 

3705981 

3725438 

3743817 
3752118 

3780343 

3798492 

38*15555 

38345*3 
3852487 

3870337 
3888114 

3905819 
3923452 
3941013 
3958504 
3975924 

3993275 

4010557 

4027771 

4044915 

4051694 

4079005 

4095950 

41 1 2829 

4129543 

414*391 

4153075 

4179595 

419*254 
42 1 2748 

4229180 

4245550 

4261858. 


v  ■ 

3500541 

35*9895 
35391*2 

3558345 
3577443 

3595458 
3615390 

3*34239 
3653007 

3*71595 

3690302 
3708830 

3727279 

3745*5* 

3753944 
3782161 

3800302 

3818368 

3835359 

•3854275 
38721 18 

3889888 

3907585 

392521 1 

39427*5 
39*0249 

3977**2 
3995007 

4012282 

4029488 

4046627 

4963698 

4080703 

4097641 

4114513 
41 3 1 320 

4148063 
41 64741 

418:355 
4197905 
4214394 
4230820 
4247183 
426348,6 


I 


Katun! 

Soabtn. 

53i 
532 

535 

534 

535 
53* 
537 
538 
53? 
540 

54i 
54* 
543 
544 
545 
54* 
547 
548 
54? 

550 

55» 

55* 

553 

554 

555 

55* 

55? 

+  55« 

55* 
56© 

5** 
562 

5*3 

5*4 

5*5 
566 

5*7 
568 

5*9 

57® 
57 1 
571 
573 
574 


Jrtipcud  Ukmbtii  t  Or, 


» 


o 

7i5°*45 
72591 16 

72*7172 
7275413 

7283538 
7291*48 

7199743 
7307823 
73>5898 

7313938 

7331973 

7339993 
7347998 

7355989 

73*39*5 
73 7 '92* 

7379873 
73878otf 

f  7395713 

7403*17 
[74T15C6 

74*9*91 

741715 r 
7435098 

7441930 

7450748 

:  7458551 

74**341 
1474*  >8 
7481880 

7489*19 

74973*3 

1 7505087 

7 5* 179* 
7520484 

7528164 

7535831 

75434*3 

755"** 

755*749 
7566361 

75739<to 
k  75%*i? 


71517*3 
7159933 
71*8087 
717*11$ 

728434? 
7292458 
7300551 
7308630 

731**93 
73H749 

7331775 

7340794 
7348798 

735*787 
73*4762 

7371711 
7380667 

7388598 

739*5!  4 

740441* 
741 1304 

7420177 

7418037 

743588i 

74437H 

7451 51? 
7459332 

7467120 

7474895 
7482656 

7490403 
7498136 

750$&55 

75135*1 

7511153 
7528932 

7536596 

754414& 
7551886 

7559510 
7567122 

75747*9 
7582304 

798?8!75 


7151581 

71*074? 

7268901 

7277039 
7285 161 

7293268 

7301360 

7309437 

7317499 
7325546 

7333578 

734M95 
7349598 

7357585 
7365558 

7373517 
7381461 

7389390 
7397305 
7405106 

7413092 

74109*4 
7418822 

743***5 

7444495 
74513IO 
74661 1 1 
7467898 

.7475*71 
7483431 

7491177 
'7498908 

'7506626 

7514331 
7522022 
7529699 

75373*2 
7545012 

7551*49 
75*0279 

75*7882 

757547? 
7583062 

7590*32 


■ 


3 

7153398 

71*15*5 
7269716 

7177851 
7185972 
7294078 
7302168 
7310244 
7318304 
7326350 
733438o 

734139* 
7350397 
7358383 

73**355 

73743H 
7382254 

7390182 
73?«096 
7405995 

741 3880 
7421750 
7429607 

7437449 

7445177 

745309» 
7460890 

7468676 

747*448 
7484206 

7491950 
7499681 

7507398 
7515100 
7522790 
7530466 
7538128 

7545777 

7553411 
7561034 

7568642 

757*137 
75*3819 

7591388 


4 

(7154*15 
f  71*1380 

7270531 
7178664 

7186784 

7194888 

7302977 

73 1 1051 

I73«?i©9 

7317153 
7335182 

7343197 
735119* 

735?i8l 

73*7i5i 
7375107 

7383048 

7390974 
7398886 
7406784 
7414668 

74H537 
7430392 
T438132 

744*059 
.7453871 
7461670 

74*9454 
7477115 
74S4981 

' 7492724 

: 7500453 

7508 168 

: 75 i 5870 
7523558 
7531232 
7538893. 

754*541 
7554178" 

7561795 
7569402 

757*996 

7584577 

f 7591144 


J 


-Hatunt 

MuBbcft* 

53» 

532 
533 
534 

535 
53* 

537 
538 

539 

540 

541 

54* 

543 

544 

545 
54* 

547 

548 

549 

550 

551 

551 

553 

554 

555 
556 

55I 
55* 

55? 

5*0 

*? 
502 

5*3 

5*4 
5*5 

5** 

5*7 
5*8 

5*9 

570 
5?r 

572  [ 
573F 

574  *" 


/N 


X*Jj4tJAMWV 


7155033 

72*3  »9* 
7271344 
7279477 
7287595 
7295*97 
7303785 
7311857 

73*9914 
7327957 

7335985 
7343997 
735r995 
7359979 
7367948 
7375902 

7383841 
73917** 

7399*77 

7407573 

74*5455 
7423323 

743:117* 
74390T5 
7445841 

7454*52 
74*2449 

7470232 
747800 1» 

74*575* 
7493498 
7501225 
7508939 
751**39 
75243.2* 

">53I999 
7539*59 

7547305 

7554937 

75*255* 

75701*2 

7577755 
7.5.85*34 
7  5192919® 


72*4012 
7272158 
7280290 
728840* 
729*50* 

7304593 
7312**3 

7320719 

73287*0 

733*787 
7344798 

7352794 
73*077* 

73*8744 

737**9* 

7384*34 

7392558 
74004*7 

74^83*2 
74r*283 

7424109 

74319*1 

7439799 
7447*22 

7455432 

74*3228 

747*009 

7478777 
748*53 1 

749427  r 
7501997 

7509710 

7517409 
7525094 

75327** 

7540424 
75480*9 

7555700 

75*33*8 

7570922. 

757?P3 
758*091 

7593*5* 


72*4827 
7272972 
7281101 
728921* 

729731* 
7305400 

7313470 

7321524 


.  7337588 

:  7345598 

7353593 

73*1574 
73*9540 

7377491 
7385427 

739335° 

7401257 
74091 51 

74 r 7030 

7424895 

7432745 
74405^2 

7448404 

745*212 
74*400* 

747*787 
^7479553 
"74873-* 

7495044 

7502769 

:751048c 

751817S 

75258*2 

7533532 
7541189 

.  754883*2 

755*4*2 
75*4079 

7571682 

7579272 
' 7586848 

759441a 


8 

725748* 
72*5*42. 

7*7378* 
7281914 
7290027 
7298125 
730*208 
731427* 

7322329 


33295*4  7330347 


7338390 
734*398 
7354392 
7362371 

7370335 
7378285 

7386220 

7394141 
7402047 

7409939 
7417817 

7425*80 

7433530 
7441 3*5 

7449187 
745*992 
74*4785 

74725*4 
7480329 
;  7488083 
7495817 

7503541 
.7511251 

75 r 8947 
752*629 

: 7534298 

754>954 
t 754959* 

! 75 57224 
75*4840 

\  7572441 
7580030 

! 7587605 
•75951*8 


9 

7258300 

72**457 

7274599 
728272* 
7290838 

7298934- 

'7307015 

73  *  5082 
7323133 

7331170- 
7339I9I" 
7347198" 

7355'9i 

73*3 **$ 
7371131 

7379079 
7387013. 

7394932 
7402837 
74*0728 
7418*04 
742*4** 

74343 14 
7442*47 
74499*7 
7457772 

74*55*4 

747334* 
7481105 

7488854 

749*590' 

7504312 
7512021 

75*971* 
7527397 

75350*5 
7542719 
7550359 

7557987 
75*5*00 

757320I 

7580788 

75883*2 

7595923 


N«tunl 

575 

576 

577 
578 

579- 
586' 

581 

582 

5*3 
584I 

585 
585 

587 
588 

589 
590 

59' 
592 
593 
594 
595 

596 
597 

598 

$99 

600 

601 

60  2 
603 

604 
605 
'606 
607 
608 
609 
s6io 
611 

6l2 

613 
514 
515 
6X6 
617 


O  1 

7596678 
.7504225 
7611758 

.7619278 
7616786 , 

.7634280 
7641761 
7649230 
7656686 
7664128 
7671559 
7678976 
7686381 
7693773 

77°H53 
.7768520 

7715875 
7723217 

7730547 
7737864 

7745  * 70 
7752463 

7759743 
7767012 

7774268 

7781 513 

7788745 
7795965 

7803173 

7810369 

7817554 
7824726 

7831887 

7839036 

7846173 

7853298 

7860412 

7867514 

7874605 

7881684 

7888751 

7895807 
7902852 


<  2  o 

7598189 

7605,733 

-7613263 


618  J  7909885 


7597434 

7604979 

76 1 25 1 1 

7**7*3* 
7635029 

7642509 

7649976 

7657430 

7664872 

7672301 

76797 1 7 

7687 1 21 

7694512 

7701890 

7709256 

77 1 6610 

7723951 

7731279 
7738596 

7745899 

7753*9* 
7760471 

7767738 

7774993 
7782236 

77894*7 
7796686 

7803893 

781 1088 

7818272 

7825443 
7832602 

7839750 
7846886 

7854010 

7861 123 

7858224 

7875313 
7882391 

7889457 
78965 1 2 

7903555 
7910587 


ft  , 


75989^4 
7606486 

7^401.6 . 


7620781 .  7*215(32  < 

7628286 .  -7939P35  : 
7^35777  '  -7636526 
7643256  7644003 
7650722 . 

7658175 . 
7665616 


7673043 
7680458 
7687860 
7695250 
7702647 
7709992 
7717344 
7724684 
773201 1 
7739326 

7746629 
7753920  . 

7761 198 
7768464 
77757i8 
7782960 
7790190 
7797408 
7804613 
781 1807 

7818989 
7826159 

7833318 
7840464 

7847599 
7854722 

7861833 

7868933 

7876021 

7883098 
7890163 
7897217 
7904259 
791 1 290 


7651468 

7658920. 

7666359 

7673785 
7681 199 
7688600 
7695988 
770-3364 
7710728 
7718079 

7725417 
7732743 
7740057 
7747359 
7754648 
7^61925 
7769190 

7776443 
7783683 
7790912 

7798129 

7805333 
7812526 

7819707 

7826876 

7834033 

7841178 

7848312 

7855434 
7862544 

7869643 

7876730 

7883805 

7890869 

7897922 

7904963 
791 1992 


"•T 


4 

77599699, 

77607240 

-76 1.476  8 
■7622283 
-7629785 

7637274 
7644750 
7652214 
7659664 
7667 1 02 i 
•7674527 
768 1 940 

76893391 

7696727 
7704101 

77"463 
7718813 
7726150 

7733475' 
7740788 

7748088 

7755376 
7762652 

776991 6 
7777167 

7784407 
7791634 
7798850 
7806053 
7813245 
7820424 
7827592 
7834748 
7841 892 
7849024 
7856145 
78632«54 
7870352 
7877438 
78845 1 2 

7891575 
7898626 

7905666 
7912695] 


1 


Ktturil 

Numbed. 

•575 
575 

577 
578 

579 
580 

581 

582 

583 
.58+ 

58s 
$8* 

587 

$88 

589 
590 

59i 

59* 
593 

594 

595 
59* 

597 

59« 

599 

600 

601 

60  2 

603 
<*04 
605 

606 

6*07 

60S 

<5op 

tfio 

5r2 

<5"I3 

tfi4 

<5"l  5 

6tiS 

<£l  7 

6"l8 


Logarithms  (to  61S9.) 


\ 


hi 


5 

7*00453 

7507993 
76*5520 
7623034 
7630534 

7638022 
7545497 

7652959 
7660409 

7667845 

7*752*9 
7682680 

7690079 

7697465 

7704838 

77.12199 

7719547 
7726884 

7734207 

774*5*9 
774881 8 
775*104 

77*3379 
7770642 

7777892 
7785130 

779235<S 

7799571 
7805773 

7813963 

782  M41 

78-28308 

7835463 
7842606 

7849737 • 

7856857- 

7853955 

7871051 

7878 1 46 

7885219 

7892281 

7899331 

7905370 

7913397 


5 

7*01208. 
7608746 
7*15272 
7623784 
763 I 284 

7*38770 
7*4*244 
7*53705 
7**1153 
7**8588 
7*7*011 
7*83421 
7*90818 

7*90203 

7703575 

7712934 
7720282 

7727*1* 

7734939 
7742249 

7749547 
7756832 
77*410* 
777*367 
7778*1* 

7785853 
•7793078 
7800291 

7807492 
7814*81 
7821859 
7829024 

783*178 
7843319 

7850450 
78575*8 
78*4*75 
7871770 

7878853 
788592* 
789298* 
75OC035 
7907073 
7914099 


7 
7*019*2 

7*09500 

7*1 7024 

7*24535 
7*32033 

7*39518 

7*4*991 

7*5445° 
7**1897 

7**933* 
7*7*752 

7*841*1 

7*9*5-57 
7*98940 

770*3 1 1 

7713*70 

772101* 

7728349 
7735*70 

7742979 
775027* 

7757560 
7764833 
I  7772093 
I  7779340 
7786576 
7793800 
780101* 
7808212 
7815400 
782257* 

7829740 
783"*892 
7844033 
78511^2 
785S279 
78*5385 
7872479 
78795*1 

788**32 
7893*91 

7900739 

790777* 
79 1 480 1 


8 

7*02717 
7610253 

7*i7775 
7*25285 

7*32782 
7*402** 

7*47737 

7*55*95 
7**2*41 

7*70074 

7*77494 
7*84901 
7*9229* 

7*99*78 
7707048 

77*44^5 
7721750 
7729082 

7736402 

77437*0 

775*005 
7758288 

7765559 
7772818 
77800*5 

7787299 
7794522 
7801732 
7808931 
781*118 
7823293 
783045* 

7837*07 
784474* 

7851874 
7858990 
78**095 

7873188 
78802*9. 
7887339 

7894397 
7901444 

7908479 

7915503 


9 

.7*03471 
7*uoo5< 

7*18527 

762*03  5 

7*33531 

7*41014 

7*48484 
7*55941 

7**3385 

7*708 1 * 

7*78235 

7685*41 

7*93035 
7  7004 1* 

7707784 

7715*43 
7722483 

77298*4 

7737*33 
7744440 

775*734 
775901* 

77**28* 

7773543 
7780789 
7788022 
7795243 
7802453 
7809*50 
781*83* 
7824010 
7831171 
7838321 
78454*6 
785258* 
7859701 
78**805 

787389* 
788097* 
7888045 

7895102 
7902148 
I7909182 
'791*205 


Ni  rural 
NuBtxM- 
619 

.  tf20 

62  f 

622 

62S 
624. 
625 
626 

621 
tf2a 
629 
530 

632 
633 

<J34 

tf35 
^3<5 

<?37 

638 

<J39 

((40 

64.1 

642 

643 

644 

645 

646 

647 

648 
649 

652 

$53 
654 

656 
<?57 

658 
559 

66\ 
'     «tf2 


Asrtifc'ud  Number* :  Or, 


\   ° 

7pl65)Otf 
7923917 

793091^ 

7937SK>4 
7944880 

795*846 
7958800 

79<*5743 
7972575 

797959^ 
7986506 

7993405 
8000294 

8007 17 1 

8014037 
80*0893 

8027737 
8034571 

8041394 
8048207 

8055009 

8061800 
8068580 

8075350 
8082110 

8088859 

8095597 
8102325 

8109043 

8115750 

8 1 22447 

8129134 
8135810 

8142476 

8149132 

8155777 
8162413 

8169038 

8175654 
8182259 

8188854 

8195439 

8202015 
8208580 


791*7608 

7924617 
7931615 

7938602 

7945578 

7952542 

7959495 

796<*437 
7973368 

7980288 

7987197 

7994097 
8000982 

8007858 

8014723 
8021578 
8028421 
8035254 
8042076 
8048887 
8055688 
8062478 
8069258 
8076027 
8082785 

8089533 
8096270 
8 1 0*997 
8109714 
8 1 1 6420 
( 8123116 
8 1 29802 
8136477 
8143142 
8149797 
8 1 56441 
8163076 
8169700 
8176315 

8182919 
8189513 
8 1 96097 

8202672 
8209236 


2 
7918309 
7925318 

7932314 

7939300 

7946274 

7953238 

796015)0  I 

7967131 

7974060 

7980979 

7987887 

7994784 
8001670 

.  80085^ 

80154^ 

8022262 

8029105 

8035937 
8042758 
8049568 
8056368 
8063 1 57 
8069935 
8076703 
8083460 
8090207 
8096944 
8103670 
8110385 
81 17090 
8123785 
8130470 

8137144 
8143808 

8150462 

8157105 

8163739 

8170362 

8 1 76976 

8183579 

8190172 

,  8f96755 
8223328 

I  8209892 


7919011 
792601.8 
793301^ 

7939998 

7946971 

7953933 
7960884 

7967824 

7974753 
7981671 

7988577 

7995473 
8002358 

8009232 

8016095. 

8022947 

802978ft 
8036619 
8043439 
8050248 

8057047 
8063835 
8070612 
8077379 
8084136 
8090881 
£0976 1 7 
' 8104342 
81 11056 
811776O 
8124454 
8131138 

8137811 
8144474 

815 1 127 

8157769 
8164402 
8171024 
8177636 
8184239 
8 19083 1 
8197413 
8203987 
8210548 


79197*2 

7926718 

7933712 1. 

7940696 

7947668 

7954629 

7961578 

7968517 

7975445 
7982362 

7989267 
7995162' 
800304$ 
8009919 

8016781 
8023632 
8030472 
8037302 
8044121 

J  8050929 
.8057726 
80645 1 3 
807 1 290 
807805  5 
8084811 
8091555 
8098290 
8105013 
81 1 1727 
8 1 1 8430 
8125123 

•  8131805 
8138478 
8145140 
8151791 

8158433 
8165064 

.  8171686 

8178297 
8184898 

8191489 
8198071 
8204642 
I  8211203 


kuoiwi- 
6\9 
610 

6zi 
6ll 
62} 

625 

6 16 
6l"l 
62S 
629 
630 
631 
631 
533 

634 

*35 
636 

637 
638 

639 

640 

641 
642 
643 
S44 
645 
546 

<y47 
548 

<*49 
($■50 

551 

0*52 

<*53 
<*54, 

tf57 
(5*5 1 


<-'X^*rt&&«w-(*#  tftfip.) 


••    S  ' 
7920413 

792741 8 
793441 1 

7941394 
7948355 

795.53*4 
7962273 

79592 1 1 

7975137 

7983053 

7989957 
7995851 

8003734 

8010565 

8017455 

8.0243  J  5 

8031155 

8037984 

8044802 

8051609 

8058405 

8055191 

8071957 

8078731 

8085485 

8092229 

8098952 

8105685 

8112398 

8119100 

8125792 

8132473 
8139144 

8145805 

8152456 

8159096 

8165727 

8172347 

8178958 
8185558 
8192146 
8198728 
8205298 


7921 114 
79281 1 8 

7935  no 

7942091 

7949061 

7956020 

7962967 

7969904 

7976829 

7983744 
7990647 

7997540 

8004421 

801^292 

8018152 

8025C01 

803183V 
8038666 

8045483 

8052289 

8059085 

8065869 

8072643 

8079407 

8086 1 60 

8092903 

8099635 

8106357 

8113068 

8 1 1 9769 

8126460 

8133141 

8139811 

81 4647 1 

8153120 

8159760 

8156389 

8173009 

8179618 

81 86217 

8192806 

8199385 

8205955 


7921815 
7928817 
7935809 
7942789 

7949757 
7956715 

7963662 

7970597 

7977521 

7984435 
7991337 

7998228 

8005 1 09 

801 1978 

8018837 

8025685 

8032522 

8039348 
8046164 

8052969 

J  8059763 

8056547 

8073320 

8080083 

8086835 

8093577 

8100308 

8107029 

81 13739 

8120439 

8 1 27 1 29 

8133808 

8140477- 

8i47i36» 

8153785 

8 1 60423 

8167052 

8173670 

•8180278 

8186877 

8iyi4*5 
8200043 

82065 u 


8 


n 


7922*5  id 

7929517 

7936507 

79434*^ 

7950454 

795741° 
7954356 

79TI290 

7978213 
7985125 

7992027 

7998917 
8005796 

8012665 

8019522 

8026369 

8033205 

804OO3 ! 

8046845 

8053649 

8060442 

8067225 

8073997 

8080759 

80875IO 

809425O 

8 i 00980 
8107700 
8 1 1 4409 
8121108 

8127797 
8134475 

8141 144 

8 1 47801 

8154449 

8161087 
8167714 
8174331 
8180939 
8187536 
•8194123 
8200700 
8207268 


9 

7923216 

7930217 
7937206 

7944183 
7951150 
7958105 

7965050 

7971983 
7978905 

7985816 
79927.1 6 
7999605 
8006484 
80133.51 
8020208 
8027053 
8033888 
80407 1 2 
8047526 

8054329 

8o6ri2i 

8067903 

8074674 

8081434 

8088184 

8094924 

8101653 

8108371 

81 1 5080 

8121778 

8128465 

8i35T43 
81418*0 

•  8148467 

8155113 

8161750 

8168376 

8174993 

8181599 
8188195 

8 1 94781 

8201358 

8207924 


Httunl 

Sunbtn. 

I 

663 

• 

($54 

*** 

"5<J(? 

657 

1 

668 

669 

670 

671 

• 

672 

1 

*73 

674 

*75 

_ 

•676 

677 

J 

678 

*75> 

<58o 

0 

681 

682 

683 

684 

685 

686 

* 

687 

0 

688 

689 

69*0 

691 

692 

• 

693 

*5>4 

695 

* 

696 

« 

697 

< 
< 

698 

699 

■"'* 

700 

701 

702 

703 

• 

•  704 

705 

706 

jirtifici/d  Numbers  t  Or, 


.8215135 
8221681 

8228216, 

8234742 

8241258 

8247765 

8254261 

826074^' 

8267225 

8272693 
82801 5 1 

8286599 
8293^38 

8299467 
8305887 

8312297 

8318698 

8325089 

833H7I 
8337844 
8344207 
8350561 

8356906 
8363241 
83695*7 
8375884 
8382192 
8388491 
8394780 

840 1 06 1 
8407332 

8413595 
8419848 

8426092 

8432328 

8438554 

8444772 

8450980 

8457180 

8463371 

8469553. 

8475727 

8481891 

8488047 


8215790 

8222335 
8228869 

8235394 
8241909. 

8248415 

8254910 

8261396 

8267872 

8274339 
8280796 

8287243 

8293681 

8300109 

8306528 

8312937 
8319337 
8325728 
8332109 
8338*80 

8344843 
8351196 

8357540 

83*63874 
83701 pp 

83765 1 6 

8382822 

8389120 

8395409 

8401688 

8407.959 

8414220 

8420473 

843,67 1 6 

8432951 

843917* 

8445393 

8451601 

8457800 

8463990 

8470 1 7 1% 

8476343 

8482507 

8488662 


8216445 
8222989 
8229522 
8236046 
8242560 
8249065 

8255559 
8262044 

8268519 

8274P85 

8281441 

8187887 

8294324 

8300752 

8307169 

8313578 

8319977 
8326366 

833274* 
8339117 

8345479 
8351831 

8358i74 
8364507 

8370832 

8377H7 
8383453 
8389750 
839*037 

8402316 
8408586 
8414846 
8421098 
8427340 

8433574 
8439798 
8446014 
8452221 

8458419 
84646C8. 

8470789 
8476960 

8483*23 
8489277 


'  3   I 
82 1 71  co  I 

8223643 

8230175 

8236698 

824321 1 

82497 1 5 
8256208 

8262692 

82691-66 

8275*3' 
8282086 

8288532 

82949*7 
8301394 

830781 1 
83 142 1 8 
8320616 
8327005 
8333384 

8339754* 
83461 14 

8352465 

8358807 

8365140 

837r4*3 
8377778 
8384083 

8390379 
2396666 

8402943 

84092 1 2 

8415472 

8421722 

8427964 

8434197 
844O420 

844663  5 

8452841 

8459038 

8465227 

847 I 406 

8477577 
8483739 
8489892 


'  4 

821775* 
8224296 

8230828 

823735° 
8243862 

8250364 

8256857 

826J  340 

8269813 

8276277 

8282731 

8289176 

829561 1 

8302036 

8308452 

8314858 

8321255 

8327643 

8334021 

8340390 

8346750 

8353100 

8359441 

83*5773 
8372095 

8378409 

8384713 
8391008 

8397294 
8403571 

8409838 

841 6097 

8422347 
8428588 

8434819 
8441 042 
8447256 

84534*1 
8459658 

84*5845 
84720241 

8478193 

8484355 
8490507 


Nitiinl    | 

'  661 
66$ 
66} 

'666 
1S6-] 
66$ 

669 
670 

#71 

572 

613 

674 

675 
575 

577 

tf?8 

679 

680 

681 

682 

6S3 
684 
685 
'69,6 

687 
688 

689 
6s>& 

69  r 

<$93 

69± 

69t 

696 

"(5-97 
^98 

700 

70  T 
"JOI 
703 
704 
70^ 
705 


£og&'thms,~(to  706 <fc) 


.  5  . 
82184-9 
8224950 

8231481 

8438002 

82445 1 3 
8251014 
8257505 
8253988 
8270460 
8275923 
8283375 

8289820 
8295254 
8302578 
8^09093 

8315499 

$32T?95 

8328281 
8334559 

8341027 

8347385 

8353735 
83^0075 

8356405 

8372727 
8379039 
8*85343 
8391637. 

83S^7922: 
8404198 
•8410455 
84T5722 
8422971 
8423x1 1 

8435,442 
8441^4 

8447877 
8454081 

$450177 

84*646* 

8472541 
8478810 
84S4970 
8491122 


82ipp64_ 

8225503 

8232133 

823.8553 

8245153 

8251554 

8258154 

8254535 

8271107 

82775*9 
8284021 

8290453 

8295896 

8303320 

8309734 
8316139 

8322534 

8328919 

833529<J 
8341663 

8348021 

33543.69 

8360708 

8367038* 
8373359 
'  8379570 

8385373. 
8392266 

8398550 
8404825 
8411091 
8417348 
842a596 

8429735 
8436065 

8442286 

,84484*8 . 
8454701 

.  "8460896 

84^708 1. 

^473258 

8479425 

84^586 

8491736 


■»"!"■" 


8226257 

,8232786- 
8*3'930'5j 

8^45814 

82 523 O 
8258803 

8255283 

8271753 

8278214 

$2846.65 

8291107 

8297539 

8303962 

8310375 

8316778 
8323173 

8329558 

8335933 
8342299 
8348656 

8355003 
'8361 341 

8357570 

83739S>o 
8380301 

8386662 

8jj9±89t 
8W78 
8465452 
8411717 

84*7973 
84242,20 

8436458 
84366.87 
8442907 
8449't  19 

84S53ii 
.8461515. 

8467700 

8473876 

84.80043 

8486201 

8492351 


8.1    P 

8220372!  8221027 

8226910  8227563 
8233438  8234090 
8f  395*56  8240607 

•8JI46464  8247114 
8252963  82*3612 
8200100 
8266578 


825945 l 
.8255931 
8272400  I  8273046 


Z  z 


u—amm 


827886O 
82853IO 

829I75I 
8298l82 

83O4603 

83IIOI6 

83J74I8 

832*3812 

833OI95 

833657O 

834^37 
8349291 
8355*38 
8361975 
8368303 
8'374622 
838O93I 
8387232 

.8393523' 
8399806 
8406079 

84J2343 
84I8598 

8424844 

843 I 08 I 

84373IO 

84435*? 
8449739 

845594I 
8462^34 

8458318 
8474493 
8480659 
8486817 
8492965 


827; )°5 
8285955 

8292394 
8298824 

83O5245 

83II656 

8318058 

832445O 

8330833 
8337207 

8343571 
8349926 

'8356272 

8362608 

8368935 

8375253- 

•8381562' 
838786I 

8394152, 

•84OO433 

8^466705 
84.I2969 
84I9223 

842 54*8 

8431705 
.8437932 
8444150 
845036a 
845^561 
8462752 

8468935 
8475 i 10 

848 1 27  5 

8487432 

*  84.93580 


I 


»  ,-■»-' 


tNuural 
NM*berf. 

707 

708 
709 
710 
711 

713 
7H 

?!5 

716 
717 

718 

719 

720 

7*1 

712' 

723 
724 

725 

725 

727 
728 
729 
730 

731 
732 
733 
734 
735 

'  735 

737 
738 

739 
740 

741 
742 
743 
744 
74* 
74* 
747 
748 

7+9 

750 


I   '  * 
8494194' 
8J00333. 

8506462 
8512583  * 
8 J 18696 
852480a 

8530895 
853*982 

85430*0 

8549130 
8555192 

8551244 
8557289 
8573325 

8579353 

858537-2 
8591383 
8597385 

r  8503380 
8509355 
8515344 
8621 3 14 

8527275 
8533229 

8539174 

8545m 

8551040 

8555951 
8552873 
8558778 
8574575 
8580554 

8585444 

■  8592317 

8698182 

8704039 

8709888 
8715729 

8721553 

8727388 

8733205 
8739015 

8744818 

8750513 

■^— — -  -  -   -  


Artificial 

.   '  •  -l 

8494808 

85OO945 
8JO7O75 

8JI3I95 
8519307 

8525410 
8531504 

853759O 
8543558 

8549737 

«55S797 
8551849 

8557893 
8573928 

8579955 

°585973 
8591984 

8597985 
8503979 

8509954 
851594! 

8521910 
8527871 
8533823 
8539758 
8545704 

0551532 

8*5755* 
8553454 

8559358 
8575254 
8581 152 
8587632 
8592904 
8598758 
8704524 
8710473 
0715313 

8722145 

8727970 
8733788 
8739597 

8745398 
8751192  I 


tfkmkers:  Or\ 


8495423 
8501559 

8507587 
8513807 
8519917 
8525020 
8532113 
8538198 

8544275 

8550343 
8555403 

8552454 
8558497 

8574531 
8580557 

8585575 

8592584 

8598585 

8504578 

8510552 

8515539 

8522507 

8528457 

8534418 

8540352 

854*297 
855222.5 
8558144 
8554055 
8559958 
8575853 
8581740 
8587520 
8593491 

8599354 
8705209 

8711057 

8715897 

8722728 

8728552 

87343*9 
8740177 

8745978 

87 5 l 77 J 


3 

849*037 

850217a 
8508300 
8514418 
8520528 
8525529 
8532722 
8538805 

8544882 
8550949 

8557008 

85*3059 
8569101 

8575134 
8581 1 59 

8587175 

8593185 

8599185 

8505177 

85ni5o 
8517 1 35 
8523103 

8529062* 
853  50 1 3 
8540955 
8545890 
8552817 

8558735 
8554545 

8570548 
8575442 
8582329 
8588207. 
8594077. 

8599940 
8705795 
8711541 
8717480 
87233 1 1 

8729134 
8734950 

8740757 
8745557 

8752349 


8495551 

8502785 
8508912 
8515030 
8521139 

8527239 

8533331 

8539414 
8545489 

8551555 

8557*14 
8553563 
8569704 

8575737 
8581761 

3587777 
*593785 

8599784 
8605776 
861 1758 
8617733 
8623699 
8629658 
8635608 
8641 5  50 

8647483 
8653409 
8659327 
8665236 
8671138 
867703 1 
8682917 
8588794 
8594664 
8700526 
8706380 
8712226 
I718064 
8723894 
8729716 

8735531 
8741338 
8747137 
8752928 


NMll 

mbf- 
707 

708 

'  709 

710 

711 

712 

7'3 
714 

715 
716 

7'7 

71S 

719 

720 

721 

722 

723 
724 

725 
726 

727 

728 

729 

730 

73i 

731 

733 

734 

735 
73* 

737 
738 

73P 

740 

741 

74* 

743 
744 
74? 

74* 
747 

748 
749 
*7*3 


8497254 
8503399 

8509524 
85151*41 
8521749 
8527849 

*53394-> 
8540022 
8546096 

8552162 
8558219 
8564268 
8570308 
8576340 
8582363 

8588379 
8594385 

8600384 

8606374 

8612356 

8618330 

86,24296 

8630253 

863*6202 

8642143 

8648076 

8654001 

8659918. 

8665827 

8671728 

8677620 

8683505 

8689382 

8695251 

8701 1 12 

8706965 

8712810 

8718647 

8724476 

8730198 

8736112 

8741918 

8747715 

87<(«07 


Logarithm  (it  *]%G9>) 

6 

8497878 


7 
8498492 
8504624 
8510748 
8516863 
8522970 
8529068 

8535*57 
8541238 
8547310 

8553374 
8559429. 
8565476 

857-5-5 

8577545 
•8  5  83  557 

8589581 

8595  58<f 
8601583 
8607571 

8613552 € 

8619524 

8625488 

86*1443 

8637391 

8643331 

8649262 

8655185 

8661 100 

8667008 

8572907. 

8678798 

8684681 

8590556 

8696423 

8701283 

8708134 

8713978 
8719814 
87256,41 

873 T 46 I 

8737274 
#74307§ 

8748875 


■MM 


850401 I 

85IOI36 

85I6252 

85H359 
8528458 

8534548' 
8540630 

8546703 

8552768 
8558824 

8564872 
8570912 
8576943 
8582965 
8588980 
8594986 
86OO983 
8606973 
8612954 
8618927 
8624892 
8630848 
8636797 

8642737 
8648669 
8654593 

8660509 
866641 7 
8672317 
80782O9 

8684093 

8695837 

87OI697 

8707549 

8713394 
871923O 

8725059 

8J30880 

873*593 
8742498 

. 8748296 

4  87540851'  87.  5  4554 


8 

8499106 

8505237 
8511360 

8 J 17474 
8523580 

8529*77 

85357*5 
8541845 

8547917 
8553.980 

8560035 
8566081 
«572ll8 

8578148 
8584169 

8590181 

8596186 

8602182 

8608170 

861 41 49 

$620120 

8626084 

8632039 

8637985 

8643924 

8649855 

8*55777 
8*61691 

8667598 
8*7349* 
8*79387 
8*852*9 
8*91143 
8*97010 

87028*8 
8708719 
8714562 
8720397 
8726224 
8732043 

8737855 
8743*58 

8749454 
I  8755243 


9 

8499719 

8505850 
8511972 

8518085 
8524190 
8530285 

853*374 
8542453 
8548524 

85^458* 
8560640 

8566685- 

8572722 

8578750 
8584770 
8590782 
8596786 
8602781 
8608768 

8*147*47 
86207 1 7 
8626679 
8632634 

8638580 
8*44517 

8*50447 
8656J69 

8662282 
8668188 
867408* 

8*79975 
8685857 

861*1730 

8697595 

8703454 

8709304 

8715146 

8720980 

8726806 

8732625 

8738^3  5 
8744238 
8750034 

8755821 


'■*'« 


Kittiril 

%umbyrt. 

75-1 

•752 

753 
75.4 
755 
75<* 
757 
758 

759 
7<fo 

75i, 

762 

7^3  I 

7<*4 
755 

755 

7.^7 
758 

75p 

7.7° 
77i 
772 
773 

774 
775 
775 

777 
778 

780 

78i 

782 

783 

.7*4  \ 

785 

7?6 

787 

788 

789 

790 

791 

794 

793 

794 


Artificial  Number t :  Or, 


.    o   .. 

875$399 
87521.78  * 

8757950, 

8773713' 
8779459 

8785218 

8790959 

8795592 

8802418 

8808135 

8813847 

8819550 

8825245 

8830934 

8836514 

8842288 
8847954 

$853512 
8859253 
8854907 
8870544 
8875175 
8881795 
8887410 
8893017 
8898517 
89042 I o 
8909795 

891.5375 

8920945 
8925510 

8932058 
8937518 

8943 1 5 1 

8948597 

J8954225 

8959747 
8955252 

8970770 

8975271 

8981755 

8987:52 

8v92732 

8998205 


I 

8755978 
8752755 
8758525 

8774189 
8780045 

8785792 

8791532 
8797255 

8802990 

8808707 

8814417 

8820120 
8825815 

8831502 
8837182 
8842855 
8848520 
$854178 

88^9828 
8855471 
88.71107 
8875735 
8882357. 
8887971' 

8893577 
8899177 

8904759 

8910354 

8915932 
8921503 

8927055 
8932523 
8938172 
8943715 

8949250 
8954778 
8950299 
8955813 
8971320 

89758*1 
8982314 
8987800 
8993279 

8998752 


2 

875755$ 

87*3333 
8759103 

■8774855 

8780520 

8785357 

8792105 

8797838 

8803552 

8809279 
8814988 
8820589 
8825384 
8832070 

8837750 

8843421 

8849085 

8854743 

8850393 

8855035 

8871570 

8877298 

8882918 

8888532 

8894138 

8899735 

8905328 

8910912 

8915489 

8922059 

8927522 

8933178 

8938727 

8944258 

8949803 

8955330 

8950851 

8955354 

8971871 

8977370 

8982853 

898834B 

8993827 

8999299 


8758134 
875391 1 

8759580 

8775441 

8781.195 
8785941 
87926&0 
879841 1 
88041 34 
8809850 
8815.5.58 
8821259 

8825953 
8832539 

8838317 
8843988 
88455.52 

1  8855308 
8850957 
8865599 
8872233 
8877850 

, 8883480 
8889:9* 
8894598" 
8900295 
8905887 
8911470 
891*7047 
8922515 
8928178 

8933733 
8939281 

8944822 

8950355 

8955883 
8951403 

8955915.. 

8972421 

8977920 

*8p834i2 

8988897 

8994375 
8309845 


4 
8758712 
8764488 

87  70255 

8775017 

8781770 

8787515 

8793253 
8798983 
8804701 

8810421 

88 1 5 129. 

8821829- 
8827522 

8833207 
8838885 
88445.55 
8850218 

8855874 
8854522 

8857L53 
887,2795 
8878423 
8884042 

8889553 
8895258 
8900855 
8905445 
8912028 
8917504 

8923173 
8928734 
893428S 
8939835. 
8945375 
8950909* 

895*435 
8951954 

8957455 

897297T 
8978459 
8983V0 

8989445 
8994922 

9000392 


1 1  i 


I 


Natural 

Number* 

751 

7$2 

753 

754 

755 
756 

757 

758 

759 
7(Jo 

761 
752 

7<*3 

7^4 

7^5 
7<Jtf 

7<*7 
768 

769 

770 

77i 
772 

773 

774 

775 
775 

111 

1*79 

780 
781 
782 
783 
784 
785 

7?<y 
787 

789 
789 
790 
■791 

,792 
793 
794 1 


Logarithms  (to  7949.} 


5 

8759290 
87^5055 

8770833 
8?7<*592 
8782345 
8788089 
8793825 
8799555 
8805278 
8810992 
8815599 

8822398 
8828090 

8833775 
8839452 
8845 1 22 
8850784 

8855439 
8852085 

8857725 

8873359 
8878985 

8884503 

8890214 

8895818 

8901415 

8907004 

8912585 

8918151 

8923729 

8929290 

8934843 
8940390 

8945929 

8951452 

8955987 

8952505 

89580 1 7 

8973521 

8979019 

89845-9 
8989993 

8995+59 

9000939 


5 

8759858 
.8755542 
8771409 
87771^8 
8782919 
8788553 
8794400 
8800128 
8805850 
881 1 553 
8817259 
8822958 
8828559 

8834343 
884O019 

8845588 

8851350 

8857004 

885255 1 

8858290 

8873922 

8879547 
8885155 

8890775 

8895378 
8901974 

8907552 
89 1 3 144. 
8918718 
8924285 
8929845 
8935398 
8940944 
8945483 
8952015 
8957539 

8953057 
8968558 
8974071 
8979568 
8985058 
8990541 
8995017 


7 
8760445 

87552 1 9 

8771985 

8777743 

8783494 

8789237 

8794973 
8800701 

8805421 

8812134 

8817840 

8823537 
8829228 

8834911 

8840585 

8845255 

8851915 

8857569 
8853215 
8858854 

8874485 
8880109 

8885725 

8891335 

889593  5 

8902533 

8908121 

8913702 

8919275 

8924842 

893040 1 

8935953 
8941498 

8947037 

8952557 

8958092 

8953508 

89591 18 

8974521 

89801 1 7 

8985605 

8991089 

8995554 


9001485  I  9002032 


8 

8751023 
8755796 
8772551 

8778319 
8784059 

8789811 

8795546 
8801273 

8805993 

8812705 

8818410 

8824107 

8829797 

8835479 
8841 1 54 

8845821 
8852481 
8858134 

8853779 
8859417 

8875048 
888057 1 
8885287 
8891895 
8897498 
8903092 
8908579 

8914259 
8919832 
8925398 

8930957 
8936508 

8942053 
8947590 
8953120 
8958544 
896415.0 
8959559 

8975171 
8980557 

8985155 

8991535 

89971 1 1 

9002579 


9 
8751501 
8767373 

8773.137 
8778894 
8784643 
8790385 
87951 19 
8801845 
8807554 
8813275 
8818980 
8824575 
883035-5 
8835047 
8841721 

8847387 
8853047 

8858599 

8854343 

8859980 

8875510 

8881233 

8885848 

8892457 

8898058 

890355 1 

8909238 

8914817 

8920389 

8925954 

8931 512 

8937053 

8942507 

8948143 

8953673 
8059195 

89547 1 i 

89702:9 

89~S~2I 

8?8t2i5 

898 1703 

8992184 

8997^58 

9003125 


A  a  a 


Httural 
Nunbeii.  1 

795 

196 

191 
798 

799 
8oo 

8oi 

802 

803 

804 

805 

806 

807 

808 

809 

81a 

811 

812 

813 
814 

815 

816 

817 

818 

819 

820 

821 

822 

823 

824 

825 

825 

827 

828 

829 

830 

831 
832 

833 
834 

835 
835 

837 
838 


Artificial  Numbers  r  Orr 


o 
9003671 
90091 3 1 

9014583 
9020029 
9025468 
9030900 
9036325 
9041744 
9047155 
9052560 
9057960 
9063351 
9068735 
90741 14 

9079485 
9084850 
5)090209 
90JP5560 
9100905 
9106244 
9111576 
91 16902 
9122220 
91.27533 
9132839 

9138139 
9H3432 
91 487 1 8 
9153998 
9159272 
9164539 
■9169800 

9175055 
9180303 

9185545 

9190781 

9196010 

5J201233 

9206450 

9211661 

9216865 

9222063 

9227255 

9232440 


90042 1 8 
9009676 

9015128 

9020573 
902601 1 

903 1 443 
9036867 
9042285 
9047696 
9053101 

9058498 
9063889 
9069273 
9074651 
9080022 
9085386 
9090744 
9096095 
9101440 
9106778 
£112109 

91 17434 
9122752 

9128064 

9i333<^9 
9138668 

9T439<^i 
9149246 

9154526 

9159799 
9165066 

9170326 
9i7558o 
9180828 
9186069 

9191304 
9196533 
9201755 
920697 1 
9212181 
9217385 
922^582 

9227773 
9232958 


2 

9OO4764 

9OI0222 
9015673 
902III7 
9026555 
9031985 

f9O37409 
9042827 
9O48237 
905 364 I 
9059O38 
9O64428 
90698 I 2 
9075188 
9080559 

9085922 

9O9J  279 

9O9663O 

9101974 

9I073II 

9 1 1 2642 
91 1 7966 
9123234 
9 128595 

9133899 
9139198 

9144489 

9H9775 

9155054 
91^0326 

9165592 

9I70852 

9176105 

9181352 

9186593 

919«827 
9197055 

9202277 
9207493 

9212702 
9217905 

9223T02 
9228292 

9233477 


900531a 

9010767 

90I62I8 

902 I 66 I 

9027098 

9032528 

9037951 
90433*8 
9048778 
9054181 

9059577 

90645)67 
9070350 
9075726 
9081095 
9086458 
9091815 
9097 1 65 
910250$ 
9107844 

9U3174 
91 18498 

9123815 
9129126 
9134430 

9139727 
9145018 
9150303 

9155581 
9160853 

91661 18 
9171378 
9 1 76630 
9181877 
9187117 
9192350 

9197578 
9202799 
9208014 
9213222 
9218425 
9223621 
922881 1 

9233995 


4 
9005856 

9011313 

9016762 

9022205 

9027641 

903  307 1 

9038493 
9043909 

90493 1 8 

9054721 

9060 1 16 

9065505 

9070887 

901616} 

9081632 
5)086994 

9091350 
9097699 
9103042 
9108378 

91 13707 
91 19030 

9124346 

9129656 

9134960 
9140257 

9H5547 
91 5083 1 

9156109 

9161380 

9166645 

9171903 

9177155 
.9182401 

9187640 

9192873 
9198100 

9203321 

9208535 

9213743 
9218945 

9224T40 
9229330 
9234513 


*  ! 

JOHJij 

*% 
9our.il 

*&;. 

jofcitf' 

«<* 

90816}; 

908% 

9W 
91  oft 

91^ 

plj$ 

91 5M9 

pi<f«*i 

pi77'tf 
9ifc4CI 
9187^ 
,192873 

»ip8«« 
tao3321 

*i3?+> 

*i  W 

1*4^1 
UP35° 


Hittrnl 

NuttWw- 

795 
796 

797 
798 

799 
800 


VAgMrffhms  (to  $389.) 


. 


801  19039035 


5 

9006402.  • 

9011858 
9017307 

9022749 
9028185 
9033613 


9044450 
9049859 


807 
808 
809 
810 
811 
812 

>8i3 
814 
815. 
816 
817 
818 
819 
820 
821 
822 

823 
824 
825 
826 
827 
828 
829 
830 

831 
832 

833 
834 
835 

836 

837 
838 


9055261  J  9055800 
9Q6i 195 


802 
803 
804 

805  ^9060655 

806  : 9666044 
9071425 
9O76800 
9082169 
9087530 
9092885 


t. 


9OO6948. 
9012403 
•901785 1 

9023293 
9028728 


L 


9612948 
90 18396 
9023837 
9929271 


£td74p4  '  9908035* 


: 9034**6  [  S>4>34<*98 


90*9577 
9044992 

9050399 


9O40119 


t  9013493 
90 1 8940 

9024381 

9629814 

9035^4' 
£64066 I 

9045533  {  904<fo73  [9^4^15 

905202a 


9O66582   99671 21 

-  9<?71*9<*3    :  9<>7250t 

-  9077337      9077874 
9082705       908324I 

9p88o56      9088602 

\  9093420  I  99939 S 5 

9999303 


■9008585 1 

9014038 

9019485 

9024924 

9030357 

9035783 
9041 202 


'• 


9050940  9051480 
9056340  9056880 
9061734  9062274 


9098234  I  909876$ 
91*03576  9104109 


9108911 
91 14240 
91 19562 
9124878 
9130187 
9135490 
91407S6 
9146076 

9151359 
9156636 


9109444 

9x14772 

91 20094 

19125409 

1  9*30717 
91360*9 

9HI3i5 
91 46604 

915T887 
91 57163 


9161907-  9162433 


9167171 

9172429 
9177680 

9182925 
9188164 

9193396 
9198623 
9203842 
9209056 
9214263 

9219465 
9224659 
9229848 

9235031 


9167597 

9172954 
91 78205 

9183449 
9188687 

9193919 


9 1 04643 

f I 09977 - 

9115305 

9120626 

912594° 
9131248^ 

9136549 
9141844 

9147133 

91 5241 5 
91 57691 

9162960 

9168223 

9173479 
9178730 

9183973 
9189211 

9194442 


91 991 45  9199667 
9204364  9204886 


9209577 

92 T 4784 
9219984 
9225I79 

9230367 


9210098 
9215304 
922O5O4 
9225698 
9230885 


9235549  I  9236066 


'  9067659 

9073038 

907 84I I % 

9083778* 

9089137 
909449? 

9099837 

9105177 
91I05IO 

9115837 
9121157 

91 2*47 1 

9131778 

9137079 

9142373 
9 1 47661 

9152943 
9158218 

9163487 
9168749 
9174005 

9179254 
9184497 

9189734 

9194965 

9200 1 89 

9205407 

9210619 

9215824 

9221024 

9226217 

9231404 
9236584 


■*■«*"» 


9057419 

90628 1 2 
, 9068197 
9073576 
9078948 
9084314 
9089673 \ 

9095025 
9109371 

9IO5710 
9IIIO43 
91 I6369 
9I2I689 
9I270O2 

9^32309 
9H37609 

9142903 
9I4819O 

91 53471 
9158745 

91^4013 

9169275 { 

9174530 

9179779 
91.85021 

9190258 
9195488 

9200711 

9205929 
921 1 140 
9216345 

9221543 
9226736 
9231922 
9237102 


Ytaunl- 
Number!. 

839 
'840 

841 
842 

843 

844 

845 
845 

847 
848 

849 
850 
851 
852 

853 

854 

855 
855 

858 
859 

8*0 
85i 

8*2 

853 
854 
85s 
855 
857 
858 
859 
870 
871 
872 
873 
874 

875 
875 

877 
878 

879 
880 
88: 

882 


-    Artificial  Uutnbm  :  Qrt 


,  o 


9*3j7*aa 

924279.3 
9247960 

9253121 
9258275 

9253424 \ 
9258557 

9273704 
9278834 

9283959 
9289077 

9294 '89 
92992.96 
9304395 
9309490 

9314579 
93 1 955 1 

9324738 

9329808 

9334873 
9339932 
9344984 
9350032 

9355°73 
93501 08 

93*5137 
9370151 

9375 r79 
9380191 

9385197 
9390198 

9395 l 93 
9400182 

9405155 
9410142 

9415H4 
942008 1 

9425041 
942999* 

9434945 
9439889 

9444827 
9449759 
9454*85 


9*38j  37 
9243310 
9248475 
9253537 
9258791 
9253939 

9259081 

92741 x 7 
9279347 

928447 1 

9289588 

9294700 
9299805 

9304905 

9309999 

9315087 
9320159 

9325245 

9330315 

9335379 
9340437 

9345489 

935053* 

935557* 
935o5l 1 

93*5*40 

9370**3 
9375*8o 

9380592 
9385597 
9390597 
9395*92 
9400580 
9405553 
9410540 
941 55i 1 
9420577 

9425537 
9430491 
9435440 

9440383 
9445320 

9450252 

945 5' 78 


2 

pi38*55 
9243827 

9248993 

92541.52 
925930* 
9254453 

91*9595 

9174730 

9279859 
9284983 
9290100 

929521 1 

93003 1 5 

930541 5 
9310508 

931559* 

9320577 

9315751 
9330822 

9335885 
9340943 

9345994 
9351040 

93  55080 
9351 1 14 

93**H3 
93711*5 
937*182 

9381193 
938*198 

939i 197 

939*191 
940 1 1 79 

940*1*1 

941 1 1 37 
941*108 
9421073 
9425032 
9430986 

9435934 
9440877 
9445814 

9450745 
9455*7i 


9139172 

9244344 
9249509 

9254558 

9259821 

9264958 

9270109 

9275143 
9280372 

9285495 
929061 1 

9295722 
9300825 

9305925 
9311017 

9316104 
9321185 
9326259 
9331328 
933*391 
9341448 
934*499 
9351544 
935*584 
93*1*17 
936564^ 

9371**7 
937**83 
9381693 

9386698 

939i<s9l 
9396690 
9401*77 
9465*59 

9411*35 
9416605 

9421569 
9426528 
9431481 
9435429 

944T371 

944*307 
9451238 
9456163 


I    4 
9139*90 

9244860 

9250025 

9155184 

91*0336 

92*5482 

9270622 

9175757 
9280885 

928*007 

9291 123 

9296233 

9301335 

930*434 
93 1 1 526 

93 1 661 2 
9321692 

932*7*7 
933* 8$ 5 

933*897 

934*953 

9347O04 

I  9351049 
9357087 

9362120 

9357H8 

937H*9 
9377184 

938H94 
9387198 

939119* 
9397189 
9402 1 76 
9407157 

9411132 
9417101 
9422065 
9417024 

943197* 
9436923 
9441865 
9446800 
945173c 

945**55 


Kttural 
Numtx«. 

839 
84O 

84I 
842 

'843 
844 
845 
845 

847 
'848 

84P 
8^0 

852 

853 
854 

855 
85$ 

857 
858 

859 
860 
85i 

862 

863 
864 
865 
866 
867 
868 
869 
870 
871 
872 

873 

874 

875 
876 

877 
878 
879 
880 
881 
882 


Logarithms  (to  8829.) 


9240208 

9245377 
9250541 

9255699 
9260851 
9265995 
927 1 1 36 
9276270 
9281397 
9286518 

9291  <?34 
9296743 

9301847 

9306944 

9312035 

9317121 

9322200 

9327274 
9332341 
9337403 

9342459 
93475°9 

9352553 
9357591 
9362623 

93*7*50 

9372*71 
9377686 

9382695 
9387*98 
939Z^9<5 
9397*88 
9402674 

9407*54 
9412629 

94r7598 
9422561 

94275 T 9 
9432471 
943 74 ! 8 
9442358 

9447294 
9452223 

9457H7  / 


6 

9240724 

9245894 
9251057 

9256215 
9261366 
9266.5 1 1 
9271650 
9276783 
9281909 
9287030 
9292145 
9297254 
9302357 

9307453 
9312544 

9317629 
9322708 

9327781 
9332848 

9337909 

93429*4 
9348013 
9353057 

9358095 
93*3 1 2* 
9368152 

9373172 

9378l87 
9383195 

9388198 

9393195 
9398l87 

9403 172 
9408152 
941 3 I 26 
941 8095 
9423058 
9428015 
9432966 
9437912 
9442852 

9447787 
945271* 
9457639 


7    I 
9241 240^ 

9246410 

925.1573 

9256730 

9261 880 

92*7025 

9272163 

927729* 
9282422 
9287542 
9292656 

92977*4 
9302866 

93079*3 
9313053 

9318137 
9323215 

9328288 

9333354 
9338415 

93434*9 
9348518 

93535*1 
9358598 

93*3*29 
93*8*55 

9373*74 
9378688 

9383*9* 
9388698 

9393*95 
9398685 

9403670 

94086  50 

94 '3*23 
94!859i 

9423554 
9428510 

94334*1 

9438406 

944334* 
9448280 

9453208 
9458131 

bXB 


8 

9241759 
9246927 
9252*89 

9257245  I 

9262395 

92*7539 

9272*77 

9277808 

9282934 
9288054 

92931*7 
9298275 

930337* 
9308472 

93135*1 
9318645 

9323723 
9328795 
9333860 
9338920 

9343974 
9349022 

9354065 

9359ioi 

93*41 32 

93*9157 

9374176 

9379189 

938419* 
9389198 
9394194 
9399184 
9404169 

9409147 
941412c 

9419088 

9424049 
9429005 

943395* 
9438900 

944384.0 
9448773 

9458623 


9 

9242276 

9247444 
92^2605 

92577*1 
9262910 

9268053 

9273190 
9278321 
9283446 
9288565 
9293*78 
9298785 
9303886 
9308981 
9314070 

9319153 
9324230 

9329301 

93343*7 
933942* 

934*479 
9349527! 

93545*9 
9359605 

9364635 
93*9*59 

9374*77 
9379*90 

9384697 
9389698 

9394*93 
9399583 

94046*7 

9409645 

9414617 

9419584 

9424545 
9429501 

9434450 

9439395 

9444333 
9449266 

9454193 
9J-191K 


Natural 
Numben. 

883 
884 
885 

886 

887 
888 

889 
890 

891 
8.92 

893 
894 

895 
896 

897 
898 

899 

900 

901 

902 

903 

904 

905 

906 

907 

908 

909 

910 

911 

9T2 
913 
914 

9*5 
916 

917 

918 

919 

920 

921 
922 

923 

924 

916 


Artificial  Humbert:  Or, 


1 


9459607 

9464523 
9469433 

9474337 
9479236 
94841 30 

9489018 
9493900 
9498777 
9503649 
9508515 

95I337S 
9518230 
9523080 

y 5 27924 

95327*3 
9537597 

9542425 
9547248 

9552065 

9556877 

9561684 

9566486 

9571282 

9576073 

9580858 

9585639 

9590414 

9595184 

9599948 
96O4708 
9609462 
961421 1 

9618955 
9623693 
9628427 

9*33155 
9637878 
9642596 

9647309 
9652017 

965672O 

9661417 

96661 IO 


94^8099 

94*50H 
9469923 

9474827 

9479726 

9484619 

9489506 

9494388 

I  949i>264 

>5°4»35 
9509001 

9513861 

9518716 

95235*5 
9528409 

9533247 
9538080 
9542908 
9547730 
9552547 

9557358 
9562165 

9^66966 

9571761 
957*552 

9581337 
9586117 

9590891 

9595660 

9600425 

9605183 

9*09937 
9614686 

9619429 
9624167 

9628900 

9633*28 

9*38350 

9643068 

9647780 

9652488 

9657190 

9661887 

9**7579 


2 
946059I 
9465505 
94704I4 

94753 x 7 
94802 1 5 

9485108 

9489994 
949487* 
9499752 
9504622 

9509487 

95 '4347 
9519201 

9524049 

9528893 
9533730 

95385*3 
9543390 
9548212 
9553028 

9557839 
9562645 

95*7445 
9572241 

9577030 
9581815 

958*594 
95913*8 

959*137 
9600901 

9605659 

9610412 

961 5 160 

9619903 

9624640 

9*29373 
96341 00 

9*38822 

9*43539 
9648251 

9*52958 

9657660 

9**23  56 

9667048 


9461082 

94*599* 
9470905 

9475807 

9480705 

9485597 
9490483 

94953*4 
9500239 

9505109 

9509973 

9514832 

9519686 

9524534 

9529377 

95342J4 
9539046 

9543872 
9548694 

9553510 
9558320 

95*3125 

95*7925 

9572720 

9577509 
9582293 
9587072 

9591845 
9596614 

9*oi377 
9606135 

9610887 

961 5635 

9620377 

96*5114 

9629846 

9634573 

9639294 
96440 1 1 

9648722 
9653428 
9658130 
9662826 
9667517 


4 
9461574 

9466487 

9471395 

947*297 

9481194 
9485085 

949097 1 

9495852 

9500726 

9505596 

9510459 
9515318 
9520171 
9525018 
9529861 

9534*97 
9539529 

9544355 
9549176 

9553991 
9558801 

9563605 

9568405 

9573199 

9577988 

9582771 
9587549 

9592322 

9597090 

9601853 

9606610 

961 1 362 

96 1 61 09 

9620851 

9*25587 

9*30319 

9*35045 
9*397** 
9644482 

9649193 

9*53899 
9658599 

9**3295 
9**7985 


Haunt 

taumberi 

883 
884 
885 

885 
887 
888 

889 
890 

891 
892 

893 

894 

89S 
895 

897 
898 

899 
900 

901 

902 

903 

904 

905 

905 

907 

908 

909 

910 

911 

912 

913 
914 

9*5 
916 

917 
918 

919 
920 

921 
922 
923 
924 

925 


5 
9462066 

9^6691% 

9M 1 885 

9475787 
948 1 584 

9485574 
9491450 

9495330 

9501213 

9505082 

9510945 

9515803 

9520555 

9525503 

9S3°345 
9535>8i 
9540312 

9544837 

954SXJ57 

9554472 
9559282 

9554085 

9558885 

9573578 

9578455 

9583249 

9588027 

9592799 

95975*7 
9502329 

9507085 

951 1837 

9515583 

9521325 

9525o5i 

9530792 

9535517 
9540238 

9544953 
964.9664 

9554359 

96^9069 

9553754 


Logarithms  (t»  9269.) 

6        I        7 
94*2557.  94*3^48 
94*74*9  9467960 
9472375  9472855 


8 


9477277 
9482173 

9487053 

9491948 
9495827 
9501701 

950*559 
9511432 
9515289 
9521141 

9525987 
9530828 

9535*54 

9540494 
9545319 
9550139 

9554953 
95597*2 
95*45** 
95*93*4 

9574157 

9578945 
9583727 
9588505 

959327* 
9598043 

9*02805 
9*07551 
9512312 
9517058 
9521799 
9525534 

963 1 254 
9535990 
95407 1 o 

9*45425 
9*50134 

9*54839 
9*59539 
9**4233 


94777*7 
9482552 

9487552 
9492435 

9497314 

9502188 

9507055 

9511918 

9515774 

9521525 

9525472 

9531312 

9535147 

9540977 
9545802 

9550*21 

9555434 

95*0243 
9555645 

9559844 

9574535 

9579423 
9584205 

9588982 

9593754 
9598520 

9503  280 

9508035 

9512787 

9*17532 
9522272 

9527007 

9*31737 
9535452 

9541 181 

9545895 

9*5O*05 

9*55309 
9550009 

9**4703 


I  94*3540 
9458451 

9473357 
9478257 

9483 1 5 l 
9488040 

9492924 
9497802 

9502*75 
9507542 
9512404 

9517250 
95221 1 1 
9525955 
9531795 

953**3 1 
9541450 

9545284 

9551 102 

9555915 
95*0723 

95*552* 

9570323 

9575u5 
9579902 

9584*83 

9589459 
9594230 

959899* 
9503755 

9508  5 1 1 

9513251 

9*5r8oo5 

9522745 

952748 1 

9532210 

9*3*934 
9*4**53 

9*4*3*7 
955  ro75 

9*5578o 

9550478 

9555172 


9' 

945403 1 

9458942 

9473847 

9478747 
9483541 

9488529" 

£493412 

9498290 

9503152 

9.508028 

9512889 

9517745 
9522595 

9527440 
9532280 

9537H+ 

9 54 '943 

954*7** 

955^84 

955*397 
9551204 

9555oo5 

9570803 

9575594 
9580380 

9585154 

9589937 
9594707 

9599472 
9504232 

9508987 

951373* 
9*18481 
9*23220 
9*27954 
9*32*83 

95374°* 
9*42125 

954583ft 

9551545 

9555250 

9550948 

9555541 


Humbctt. 

927 
p28 
929 
S>30 
931 

932 

911 

934 

935 
916 

911 
938 

919 

940 

941 

942 

943 

944 

945 
945 

947 
948 

949 

950 

951 

952 

953 

954 

955 
956 

957 

958 

959 
960 

961 
961 

961 
964. 
955 

966 

967 
968 

969 
970 


Artificial  Numbers : 


9570797 

9675480 
9680157 

9684829 
9689497 

96941 59 

9698815 

$703469 

97081 16 

9712758 

9717396 

9722028 

9726656 

9731278 

973589* 

9740509 

97451 17 
9749720 

97543i8 
975891 1 
9763500 
9768083 
9772662 

977723<S 
9781805 

9786369 

9790929 

9795484 
9800034 

9804579 

9809  n  9 

9813655 
9818186 
9822712 

9827234 
9831751 

9836263 

9840770 

9845273 
9849771 

9854265 

9858754 

9863238 

986771-7 


967 1 266 
9675948 
9680625 
968  5  296 
96S996 3 
9694625 
9699282 

9703934 
9708581 

9713222 

9717859 
9722491 

97271 18 

973 1 741 
973<S358 

9740970 

9745577 
9750180 

9754778 
9759370 
9763958 
9768541 
9773120 

9777.693 
9782262 
9786826 
9791385 

9795939 
9800488 
9805033 
9809573 
9814108 
9818639 
9823165 
9827686 
9832202 
9836714 
9841221 
9845723 
9850221 

98547H 
9859202 

9863686 

9868165 


2 
9671734 

96764 I 6 

9681092 

.9685763 

9690430 

9695091 

9699747 

9704399 
9709045 

97 l 3686 

9718323 

9722954 

9727581 
9732202 
97368ly 

974H3I 
9746038 

9750640 
9755237 
9759829 
9764417 

9l6%999 

9111%11 
9778150 

9782718 

9787282 

9791840 

9796394 
9800943 

9805487 
9810027 
9814562 
9819092 
9823617 

9828138 

9832654 

9837.165 

9841671 

9846173 

985O670 

9855163 

9859651 

9864134 

986861 3 


Or, 

3 

9672203 

9676883 

9681559 
9586230 
9690896 

9695557 
97002 1 3 
9704863 

9709509 
9714150 

9718786 
9723417 
9728043 
9732654 
9737281 
9741892 
9746498 
9751100 

9755695 
9760288 

9764875 

9769457 

9774035 
9778607 

9783175 

9787738 
9792296 

9196^9 
9801398 

9805942 
98 1 0481 
9815015 
9819544 
9824069 

9828589 
9833105 

9837616 
9842122 
9846623 
9851120 
9855612 
9860099 
9864582 
9869060 


4 
967267 1 

9677351 

9682027 

9686697 

969 1 362 

9696023 

9700678 

9705328 

9709974 
9714614 

97i$>249 
9723880 

9728506 
9733J26 

9737742 

9742353 
9746959 

9751560 

9756156 

9760747 

9765334 
916991  5 
9774492 
9779064 

9783631 

9788 104 

979275' 
9797304 
9801852 
9806396 
9810934 
9815468 
9819997 
51824522 
9829041 

9833556 
9838056 

9842572 

9847073 
9851569 


9%%6o6i 
9860548 
9865030 
9869 50P 


Natural 
Iffuflibcrtu 

927 

928 
929 
930 

93 1 
932 

933 

934 

935 
936 

'937 
938 

939 

94° 
941 

942 

943 

944 

945 
946 

947 
948 

949 
950 

95T 
951 

953 
954 

955 
95* 

957 
958 

959 
950 

961 

962 

963 

96* 

9*5 
966 

967 

969 

969 

970 


logarithms  (to  9709.). 


9673 l 39 
96778 l 9 
9682494 
9687164 
9691829 
9696488 
9701 143 

9705793 
9710438 

97*5078 

97»97I3 J 

9714343 
9728968 

973 3 5 88 

9738203. 

•9741814 

97474 1 9 
9752020 

9756615 

'  9761206* 

97*579*: 

9770373' 

9774950 

9779521 
9784088 
9788650 
9793107 

.9797759 
£802307 

9806856. 
.9811388 
981 5921 
9820450 
9824974 

9829493 
9834007 

9838517 
9843022 

9847523 
9852019 

98565 10 
9860996 
98*5478 
9869955 


.*  . 

9673607 

9678287 
9<#296r 
9687,630 
9*9229* 
96969^4. 

970 I 608 
9706258 
9710902 

9715542 
9720176 

V724865 

9729430 
9734050 
97  3  8664 

•9743274 
9747879 
9752479 

97 f 7075 
9761665 

9766251 

V?77Q83/ 

,9775407 
9779978 
9784544 
9789106 
9793662 


.7 
9674076 

9*78754 
9683428 

9688097 

96p276l 

9697420 

9702074 

970*722 

97jH3** 
9711 6005 

9720639 

9725268 

9729892 

97345.1 l 
973912* 

9743735 
974-8i4Q 

9752939 

9757534 
97*2 1 24 

9766709 

971 1 289. 

97758*4 
"9780435 

9785001 

97895*2 

97941 ' 8 


9798214  9798**9 


98073O4-' 
981 1 841 

9816374 

9820902 

9825426 

9829945 

9834459 
9838968 

9843473 
9847973 
9852468 
9856959 
9861445 
9865926 
9870403 


9802761   £803216  '  9%pi<$7Q 


980775a 
9812295 
98 I 6827 
9821355 
9825878 
9830396 
9834910 

98394*9 
9843923 

9848422 

9852917 
9.857407 

9861893 

9866374 

987085O 


8 

9*74544 
9679222 

9*83895 
9*88564 

9*93227 
9697885 
9702539 
9707187 
97  J  183.0 
9716459 
972H0i 

9725731 

9730354 

9734973 

9739587 
9744196 

9748800 
9753399 

9757993 
9762582 

9767167 

„977t747 
977*3.21 
9780892 

9785457 
9790017 

9794573 
97J>sjil4 


9%o&i*i 

y8 I 2748 
9817280 
9821807 
9826330 
9830848 

#98353*i 
9839869 

9844373 
9848872 
9853366 

985785* 
9862341 
9866822 
9871298 


/   9 

9675012 

9679690 
9684362 
9689030 

9*93*93 
9698351 

9703004 

9707652 

97 12294 J 

97  * *93  2 
9721565 

9726193 

97308 1 6 

9735435 

9740048 

9744656 
9749260 
9753858 

9758452 

97*304? 

97f7*25 
97T2\Q4 

977*779 
9781348 

9785.913 
9790473 

97950^8 

,  9,7^9579 
,98441.25 

-  -980866* 
9813202 
9817733 
9822260 
9826782 
9831199 
9835812 
9840320 

9844823 
984932* 

9853816 
9858305 
9862790 
9867270 
9871745 


C  cc 


NMurtt 

Sijabat 

91 n 
972 
973  1 
P?4 

976 

977 
978 

980 
981 

982 
983 
984 
985 

28* 
987 
988 

9S9 

99o 

99i 

992 

993 
.  994 
!995 
•  996 

t'997 
:998 

'  999 


1 


987219* 

9876663 
9881 1 28 

9885590 
989OO45 " 
9894498 

989894* 
9903389 

9907827 
9912261 
9916690 
9921115 
99*5535 

9929951 
5)9*4362 

99387*9 
9943172 

9947 5*9 
995r963 
9956352 

9960737. 

9965117. 

99*9492  ■ 

9973864 

9978231 

99825P* 

$#8*3  5'2 
999'3°5: 
9^95*55 


• 


987264O 
9877IO9 

988t575 
9886035 . 

98b0492 
98P4943 

98f»939° 

9903833 
9,9t8270 

99k  2704 

99?7'33 
99*1557 

9925977 
9930392 
9934803 
9939210 
99+36 r 2 
9948009 
9952402 
99*6791 

9961175 
9?*5554 
99*9930.  ■ 
9974301 

9978667 
9983029 


98(73087  I 
98b7556 

$882,621 
98(86481 

98J9<S937 
98953^8, 
9899835 

99*>4*77 
9968714 

991 3147 

99*7575 
99H999 

9926419 
9930834 

9935244 

993?^ 5° 
994405 1 

9948448 

9952841 

.9957229 


•  987  i 534.. 
9878003 , 

98814*7 'i 

J)8P6927 
989)382 

9895833 
9900279 
990472 t 

99P9I58 
9913590 
991 80 1 8 
9922441 
9926860 

9981275 
99%  #85 

994°°90 

9944491 
9948888 

9953280 
9987**8 


999 1 74P 

999*9J0P 


99f  l'*i  3  99620$! 
i>9*599.2.  .99^*430 
■997°3*/ , .  95*76804 
9974738  9975174 
9979104  997954° 
S9?3,4*5  I  9993901 


99^738-7-    9?h?2J.'  MSiS* 

"~'L     9>*2T7_£    99$>2*U 

99^4.^996959 


•     L4" 
987*981 

98^8449 
9862913 

98P7373 
98b 1828 

98^6278 

9900723 
99OJ164 
990960 1 

99*4033 
99V 8461 

9922884 

99*7302 
993I7I6 
99&*l25 

99f053i 
9£449Ji . 
9?45>327 

99 5 37 19 

99581O6 
£9*2489 

99668*8 
9971242 

9975*1! 
9979976 
9y»4337 

4>988694 
•«PP304* 


1 


I  *      •  *   » 


r 
r  1.      * 

4  v    : 


^  •■ 


J    - 


4 


.  * 


•  •   «WI 


'   V. 


•  -» 


»     ■   4 


•  * 


1  **•%«»  •»*•»•■ 


4D  0    .J 


I  Kmut«I 
Mwbcit. 

97* 
91* 
973 
974 

tm 

91* 
911 
978 
979 
980 

981 
982 

983 

984 
985 
986 

987 
988 

989 
99° 
991 

992 

993 
994 
995 
996 

991 
998 

999 


9874428 

987889* 
♦9883360 

.j>8878i8 

989"73. 

989672/ 

.9901168 

9905608 

-9910044. 

9914476 

9918903 

9923326 

'9927744 
9932157 

9936566 

9940971 

9945371 
9949767 

9954158 

995854S 
9962927 
9967305 

9971679 
9976O48 

9980413 
9984773 
9989129 
9993481 
J  9997828 


Logarithms 
6 

9874875 
9879343 
9883806 

9888264 
19892718 
9897167 
9901612 
9906052 
.9910488 

99H9I9 

9919345 
9923768 

19928185 
9932598 
9957007 

994  M-1 1 
994581 1 

9950206, 

9954597 
9958983 

^9633*5 
9967743* 

9972 T 16 

9976485 
9980849 
9985209 
9989564 
9993916 
9998262 


(t6  10000.) 

7 
9875322 

9879789 
9884*52 
9888710 

9893163 

.9897612 

9902056 

99°6496 

991093 I 
'99I5362 

'9919788 
9924210 
9928627 
9933039  • 

9937448 
9941 85 I 

9946251 
9950645 
9955036 
9959422 
9963803 
9968 1 80 

9972553 
9976921. 

9981285 

9985645 

9990000 

9994350 

999^691 


I 


8 

98757<*9 
9880236 

9884698 

9889155 

9893608 

9898056 

9902500 

9906940 

9911374 

9915805 

9920230 

992465 1 

9929068 

9933480 

9937888 
9942291 

9946690 
9951085 

1  9955474 
9959860 

9964241 
996861 8 

9972990 

9977358 
9981721 
9986080 
9990435 

9994785 
9999131 


9      I 

9876216 I 

9880682 L 
9885144]?.. 
9889601 1 
9894050 
9898501 

9902944 
9907383 

9911818 

9916247 

9920673 

9925093 

9929510 

9933921 

9938329 

I  9942731 
9947130 

9951524 

9955913 
9960298 

9964*79 
9969055 

9973427 

9977794 
9982157 

9986516 

9990870 

^995220 

■9999566 


1 0000  its  Log.=4*oooooco 


The  End  of  the  Table  of  Logarithms. 


\"?+ 


M         I 


r       .■     -    4 


*        * 


*   ! 


t   * 


.      c       I      . 


I      i  ! 


J 


/   i 


p 


O  F   TH  E 


OF   .T  H  .E 


DIFFERENCES 

OP 


]jjy  which 
I    extend 


:  the  foregoing  Ta  ii%  e  is  'made 
to  the  -Logarithm  of  i  ooooo,  fac- 


to 


II 

2 

44 

87 

44 

87 

44 

88 

44 

86 

44 

88 

44 

89 

45 

89 

45 

90 

45 

90 

45 

96 

45 

9* 

4<J 

pi 

A6  \ 

pi 

.7 

8 

305 

348 

305j 

.349 

307 

•350 

368 

352 

309 

354 

311 

355 

312 

357 

3H 

358 

3^5 

3<5o 

315 

352 

3i8 

3*3 

319 

355 

Ddd 


mm 


321  \%66 


9 

392 

39* 

394 
395 

398  1 
400 

401 
403 
405 
407 
409 
410 
412 


F 


•■ 


DiCoT 


A  TABLE  of  ftqortMTarts 

Teoth  Parte,  of  thofe  Differences.. 


«••«■*» 


^ 


460 

'452 

14*4 
44S 
45$ 
470 

472-- 

474 
47* 

478- 

480 
482. 

484 

48*. 

488- 

490 
492 

4*4 
495 

A9% 

500 

502- 
IJ°4. 

508 

Sr<> 

S!* 
5*4 

51* 
•518 

-5*9 
522 

5*4 

J25 

528 

534 
53* 
538 


1 
c 


1 

4* 

4* 

4* 

47 

47 
47 
47 

48 
48 

48 
48 
49 
49 
49 

4P 
494 

•     « 

5° 

S3 

o 

o 
I 
I 
I 

1 

2 

* 

2- 

2: 
2 

2; 

3 
3 
3 
3 
3 

4. 
4J 


I 


2 

92 
92 

93 

93 

S4 

94 

94 

95 

95 

9* 
96 

9* 

91 
91 
98 
98 
98 
99 
99/ 
00 

00 
00 

PI. 
01 

OX 

02" 

02' 
03 
03 

P4 

°4. 

94 

95 

°5 
05 

o5 

05 

07 
°7 
08 


3 
3? 

3* 
39 

4P 
4° 

42 
42 

43 

4* 

44- 

45 

45- 

40 
45 


.48 

49 

49 
50 

51 
51 
$A 

fi 
53 

54 
54 
5* 
55 

5<* 

57 
57 

58 
59 
5o. 

5P 


4. 
184 

185, 

1 85 

i85 

188 
189 

190- 

199 
191 

192. 

193. 

1J* 

194 

I  l9f 
195- 

»97) 
19* 
198 

199 


'J 


20O 

-20  r 

-2°.2: 
.202  j 

203 

404. 

29$. 
205.. 

205 

>2P7 
'20$ 

299. 

210 
21 P 
211 
|2I2 
213 

PH.- 


* 


5i  I  214 
51  i  215 


5  I 

230 

23» 

*33 
235. 

235- 

1237 
23* 

239 
240- 
241 

242- 
243 
244 
245 

2*7: 
248' 

*4* 

251 
252. 

253 
2?4 
255 

25* 

257 
258 

2.5* 
25.9 

25.1 
252 
25.3 

254 
255 
255 

257 
258 
259 


6 
275 

277 
278 


7 
322 

323 

m 


329 

330 

,331* 
333 

335i 
335 

337 
309 
340 
342- 

343: 

344- 

14& 

347 


281 
282 
283 
2.84 

287; 
288 
289 
290 
292 

293 
294 
2*5 

298 

*9# 

390 

391 

302: 

3P4. 
305 

305 
•307 

308 
310 
311 
3-1 2' 

3»3- 

314 
315 

317 

3i 

31* 
320 

322 
323 


350 
351 

3*3- 
354 

35* 

357 

35* 
35p 

35i 
359 
354 

3*5 
357 
358 

370 


8  37 


1 


372 
374 
375 
377 


8 

358 
3JO 

371 
373 
374 
37* 
378 
1,319. 

3;V' 

'382: 

384 

385 

387 

3.89. 
390 

3.92. 

394 
49> 
397 
39& 
400 

402: 

403 
405 

405 

408 

4*9 

411 

4*3 

4»4- 
415: 

418 

419 
421 

422 

424 
425 

427 
42.9 


9 

4H 

H# 
419 
4*1 
423 
425 

4*7 
428 

430 
432 

434 
435 

437. 

439 

44J 

440 

445 
445 

44*  * 
459 

45* 
444- 

+55  \ 

■ 4S7f I 
:459 

•4^3  rt 

4*4 
455' 

4tf8 
470 

472 
473 
475 
477 
479 
481 
I  482 


430  I  484J ' 


919 


■■ 
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f             T««fc  Patw  of  tfwTe  Deferences. 

Le*r.  r  f 
W*    54 

Art 

2ltf 

I  f 

J27<> 

324 

378 

8 

4*2 

9 

-54* 

54 

*o& 

MJ31 

217 

27  r 

325 

379 

434 

488 

54+ 

54- 

ribjj 

1*3; 

ii8 

27Z 

32* 

38* 

43-5 

4*° 

54* 

55 

:  nop 

■  V6+ 

218 

273 

328 

382 

437 

491 

548 

55 

:  ilia 

1^4 

119 

274 

329 

384 

43« 

493 

,550 

55 

;l|IO 

iff 

220 

275 

330 

385 

440 

495 

55* 

55 

?  i|io 

•  Itfff 

2'2I 

276 

331 

396 

442 

497  r 

554 

55 

■  *». 

Itftf 

222 

.277" 

332 

&S 

443. 

499 

55<J 

5$ 

?  ilrr 

1 

1 57 

222 

278* 

334 

,389 

445    5°°  • 

558 

5  (j 

r.Ui 

1*7 

223 

27St 

335 

391 

-446 

502 

560 

5<J 

■  III  2; 

168 

224 

"■  280 

33* 

?& 

t44«: 

5<>4 

562 

56 

(  III  2: 

169 

225 

Z$\ 

337 

395 

;45*>' 

50$ 

5*4 

5* 

,IH3' 

\6y 

226 

,282: 

338 

,m 

:i45* 

50* 

5dtf 

57 

■  1  a  3. 

170 

226 

-28^ 

340 

'39* 

?4J5-' 

509 

W 

57 

:i»4* 

170 

227 

2** 

3H»: 

398 

]454 

^M 

570 

57 

114. 

I7r 

228 

285.1 

342' 

,399^ 

,45* 

f®. 

1572- 

57 

r\    I     I   A% 

172.' 

229 

.28* 

3W 

'4O0 

i458 

5*5 

j$74 

$7 

»»1 

172 

250 

.287- 

344 

14011 

'459 

f? 

57$ 

5* 

"5 

173 

230 

288 

34<T 

•403- 

'.461 

518 

$78 

58 

116 

*73 

23* 

,289.- 

347 

405: 

4*1 

520 

580 

5* 

,»HJ 

174 

232 

29^ 

348' 

4O6" 

J4*4 

542 

5? 

5* 

*Itf 

17* 

233 

29t ' 

349 

\¥*r 

:4** 

524 

*!i 

5$ 

U7 

»75 

234 

>92 

$50 

L4©9 

4*7 

52* 

*£ 

J* 

!!7 

•17* 

254 

293 ' 

35* 

4JO 

1469 

527 

588 

59 

ll8 

175 

255 

294; 

353- 

I4>2' 

.470 

529 

50© 

5? 

ll8 

177 

2J< 

295' 

354 

.41 3 

472' 

53* 

592 

59 

ll8< 

I7& 

237 

295 

315- 

444. 

»474 

533 

594 

59 

u* 

I7«> 

i3f 

297" 

35*" 

41 6' 

>75 

535 

5*1 

tfoc 

Hit 

179 

238 

298* 

318 

4«7' 

477 

53* 

5S>8 
tfoo 

6cc 
60 

I20 
I20 

179 
180 

239 
240 

299 

300 

359 
3$o 

419 
420 

478 
480 

538 

540 

602 

60 

120* 

181 

24» 

301 

3*  1 

421 

482 

542 

604 

60 

121' 

181 

242 

.302  * 

•   0 

3tfi 

423 

483 

544 

<ro5 

61 

i2r-''- 

182 

242 

303 

3*4~ 

424 

485 

545 

*o8 

6\ 

122  • 

l82 

243 

304 

3*5 

425 

485 

547 

<jio 

6\ 

122 

l8* 

244 

305 

3** 

427 

488 

549 

(J12: 

61 

122 

I84 

?45 

305 

3*7 

428 

490 

55i 

tfi* 

6l 

123 

I84 

246 

307' 

3*8 

430 

492 

553 

616 

6z 

123 

1&5 

24*  J  308 

247  1 309 

370 

431 

493 

554 

6i% 

6X 

124. 

,.l85 

r37* 

433 

494 

55* 

4  JA&h  &  €  frdfwfioml  fj*H, 


.*■». 


.Tenth  Parts  of  thpfe  Piflferencas. 


as  it 

62Q 
622 
62+ 
626 
628 
630 

632 

634 
<53<J 

6.4° 
642 

«44 
646 

648 

<*5° 
($52 

654 

656 

660 

662 
<^4 

•668 

670 

:<$72 

674 
676 
678 
,680 
.P82 
^84 
685 
688 

<$PP 
tf92 

«94 
696 

Itrp8 


I 

-62 
<S2 

62 

63 

*3 

*3 

*3 

63 
-64 

«4 
64 

<*4 
«4. 

165 

<$? 

*5 

«5 

*5 
66. 

46 
66 
66 
66 

67 

41 
67 

61 
61 
68 

6« 

68 
68 

68 

69 
69 
69 
69 

69 

70 

,22_ 


I 


2 

*4 
.24 

*5 

15 
26 

26 

26 

27 
28 

28 
49. 

29" 
30 

•30 

30 

31 
31 

3* 
32 
32 

33 
33 

34 
54 
34 
35 
35 
3* 
36 

3* 

31 

37 
38 

38 
38 

39. J 

39 

40  l 


3 

86 

87 
87 

88 
88 

89 
90 

90 

91 
9* 

92 

93 
93 

■»4 
A4 
95 
9* 
L96 

97 

97 
98 

99 

99 

[200 

200 

;2c« 
1 202 
202 
203 
203 
204 
'205 
205 
206 
206 
207 
208 
208 
209 
209 


4 
£4^ 

249 

250 

250 
251 
25  i 
253 

254 
254 

2*5 

256 

257 
258 

i2$8- 

<z59 
260 

2*1 

262. 

.262  -. 

(263. 

264 

2*5 
266 

266 

2*7 

2*8-. 

269 

270  J 
27° 
271 
272 

273 
274 
274 
275 
27* 

277 

278 

278 

«a7y 


S 

3.10 

311 
312 

3«3 

3?4 

315 
316 

317 
318 

319 
•320 

341 

•322 

:3*3 

.324 

.325 

326 

.317 

•328 

J329 
t330 
'331 

332 

333 
|334 
335 

337 
3*8 

339 

04O 

'14* 

421 

343 

344 

345 
346 

347 
348 
349 


372 

373 

374' 

37* 

377 

378 

379 
380 

.382 
383 

384 
385. 
.386 

:388 

389 
390 

391 
392 

394 

395 

396 

391 
39» 
400 
401 

1*02 

fP3 

404 

4°* 
407 
40& 

JP9 
410: 

412 
413 


4»4 

415 
4*6 

417 
419  1 


7  • 
434 
435 

4371 

438, 

440 
441 
44* 
444 

445-! 
447^ 
448. 

449 
451- 

452> 
454! 

455 
456 

458 

459 
4<*l 
462 

463 

4*5 
466 

4*8 

4*9 
47Q. 

472  \ 
473 
475' 
47*" 
477 
479 
,480 

;482 

483J 
484 

486 

487 
489 


;8 

49*: 
49$  < 

49P* 
5°*  • 

4°2- 

•5J°4 

5P* 

507 
5<>9  < 
510 

51 2  -J 

5*5: 
517. 

5*8 
5*0 

522 
5*3 

'5*5- 
.526 

5*8: 

530 

53i 
«33 

534. 
53*» 
•538 

539 

•541 
542- 

544 


>58? 

',%**> 
5*3 
5*S?1 
5*7 

|5*9 

«?» 
*572 

74 
16 
78 
58o 

58i 
583 
585 
5«7 
$89 
590 

592 

^94 
S96 

598 

599 

6oi 

6a$ 
605 
607 
608 
6ro 

512 


It 


1 


546    614 


547 
549 

55o 

552 

554- 

555 

557 

ill 


616 
617 
619 
621 
623 
625 
626 
628 
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A  TABLE  of  Proportional  Tarts. 
Tenth  Parts  of  thofe  Differences. 


!Di£  of 


bpt. 

1 

2 

i 

4 

5 

700 

70 

140 

210 

280 

35° 

70a 

70 

I40 

211 

281 

35' 

704 

70 

141 

211 

282 

35* 

705 

71 

141 

212 

282 

353 

708 

7i 

142 

212 

283 

354 

710 

7i 

142 

213 

284 

355 

712 

71 

142 

214 

285 

35* 

714 

71 

'43 

214 

28<* 

3*7, 

715 

72 

'43 

2*5 

28<5 

358 

718 

72 

<44 

215 

287 

359 

720 

72 

144 

2l6 

288' 

3*0 

722 

72 

'44 

217 

289 

3*1 

724 

72 

'45 

217 

290 

362 

726 

73 

'45 

2l8 

290 

3*3 

728 

73 

145 

2l8 

291 

3*4 

730 

73 

145 

219 

292 

3*5 

732 

73 

145 

220 

293 

3** 

734 

73 

'47 

220 

294. 

3*7 

73* 

74 

'47 

221 

294 

368 

738 

74 

148 

221 

295 

3*9 

740 

74 

148 

222 

29* 

370 

742 

74 

148 

223 

297 

37' 

744  ' 

74 

'49 

223 

298 

372 

74* 

• 

75 

HP 

224 

298 

373 

748 

75 

150 

224 

299 

374 

750 

75 

150 

225 

300 

375 

752 

75 

150 

226 

301 

37* 

754 

75 

'*» 

226 

302 

377 

75* 

7* 

151  ! 

227 

302 

378 

758 

16 

152 

227 

303 

379 

'7«o 

16 

152 

228 

304 

380 

762 

16 

152 

229 

305 

381 

7*4 

16 

'53 

229 

306 

382 

766 

11 

153 

236 

305 

383 

768 

11 

'54 

230 

307 

3*4 

770 

11 

»54 

231 

308  I  385 

772 

11 

•54 

232 

309   3B6 

774 

77 

'55 

232 

310 

387 

77* 

78 

»55 

233 

310 

388 

778  1 

78 

155 

233 

311 

389 

*  I 

7  1 

8 

9 

420  490  J  560 

630 

421 

491 

5<J2 

632 

422 

49.2 

5*3 

*34 

424 

494 

5*5 

*35 

42$ 

49* 

566 

*37 

426 

497 

S*8 

6}9\ 

427 

4P8 

570 

*4'| 

428 

500 

57' 

*43  • 

430 

501 

"573 

*44 

43'   5°3 

574 

64.6 

432   504 

57* 

648 

433 

505 

578 

*5° 

434 

507 

S79" 

652 

43* 

568- 

,$;» 

*53-' 

437 

510* 

582 

*5  5 

438 

511 

584 

*57 

439 

512 

58* 

*59 

440. 

5'4 

5?7 

66  \ 

442 

5'5 

589 

662 

443 

%ll 

590 

66 ^ 

AAA 

518 

592 

666 

445 

5 '9 

594 

663 

44* 

521 

595 

*70 

448 

522 

597 

*7I 

449 

524 

598 

*73 

450 

525 

j60Q 

*75 

45' 

525 

602 

*77 

452 

528 

6O3 

*79 

454 

529 

6O5 

680 

455 

53' 

6©* 

*82 

45* 

S3* 

608 

684 

457' 

533 

6IO 

626 

458 

535 

611 

688 

450 

53* 

*'3 

689 

4*1 

538 

614 

691 

4*2 

539 

616 

*93 

4*3 

540 

618 

695 

4*4 

542 

*'9  1  *97 

4** 

543 

621  1  699 

4*7 

545 

621 

1  700 

E  e  e 


]4T4BLEof  Ttojtortiorttf  Tarts. 


"Tenth  Parts  of  thofe  Differenced 

H 

Dlf.oT 

780 

1   2 

3  1  4 

5 

6 

7 

8 

9 

I 

78  1 

15* 

234 

312 

390 

4*8 

546 

624 

702 

1 

782 

78 

156 

235 

313 

391 

469 

547 

626 

704 

1 

784 

78 

x57 

*35 

314 

392 

470 

549 

611 

706 

1 

786 

79 

*57 

236 

314 

393 

472 

55° 

619 

707 

1 

788 

79 

158 

236 

3i5 

,394 

473 

552 

630 

709 

1 

790 

79 

158 

237 

316 

395 

474 

553 

632 

7H 

1 

'792 

79 

158 

238 

317 

39* 

475 

554 

634 

713 

1 

•  794 

79 

x59 

238 

318 

397 

477. 

55*. 

635 

7*5 

1 

795 

80 

1*59 

239 

318 

398 

(478 

557 

637 

7i7 

1 

798 

80 

I60 

239 

319 

399 

479 

559 

638 

7»8 

1 

8oo- 

80 

160 

240 

320 

400 

480 

560 

640 

720 

1 

802 

80 

160 

241 

321 

401 

48  > 

561 

642 

722 

1 

804 

80 

161 

241 

322 

402 

482 

563 

643 

724 

1 

806 

81  W<5i 

242 

322 

403 

484 

•  5*4 

645 

72s 

1 

808 

81 

162 

242  " 

323 

404 

485 

566 

645 

727 

1 

810 

81 

162 

243 

324 

405 

486 

5*7 

648 

729 

1 

812 

81 

152 

244 

325 

406 

487 

568' 

650 

73i 

] 

814 

8l 

I63 

244 

326 

407 

488 

570 

65 1 

733 

' 

8i5 

82 

T63 

245 

326 

408 

490 

571 

653 

734 

818 

82 

164 

245 

327 

409 

491 

572 

654 

73*" 

1 

820 

82 

164 

246 

328 

410 

492 

574 

656 

738 

822 

82 

1 64 

247 

329 

411 

493 

575 

658 

740 

824 

82 

1 65 

247 

330 

4T2  1  494 

577- 

659 

74? 

1 

825 

83 

165 

248 

330 

4T3   496 

578 

661 

743 

828 

83 

166 

.248 

331 

4l4 

497 

580 

662 

745 

• 

830 

83 

r66 

249 

332  4*5 

498 

581 

664 

747 

* 

832 

83 

1 56 

250. 

333 

416 

499 

582 

666 

749 

834 

83 

167 

250 

334 

417 

500 

584 

667 

751 

• 

.836 

84 

167 

251 

334 

418 

'  502 

585 

669 

753 

- 

838 

84 

168 

251 

335 

419 

503 

587 

6  JO 

754 

840 

84 

168 

252 

33* 

420 

504 

588 

672 

75* 

842 

.84 

168 

253 

337 

421 

5°5 

589. 

674 

758 

* 

844 

84 

1 69 

*53 

338 

422 

506 

59i 

*75 

760 

845 

25 

169 

254 

338 

423 

508 

592 

677 

76i 

848 

J' 

170 

254 

339 

424 

509 

594 

678 

7*3 

1 

850 

55 

170 

255 

340 

425 

510 

595 

680 

7*5 

852 

I5 

170 

256 

341 

426 

511 

59* 

682 

7*7 

854 

85 

171  " 

256 

342 

427 

512 

598 

683 

7*9 

856 

86 

171 

257 

342 

428 

5H 

1  599 

685 

771 

858   85 

172  257 

343 

•429  5r5 

601 

686 l  773, 

• 
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Jeath  Parts  of  thofe  Differences. 

■  1 

Di£  of 
Lagir. 

1 

2 

3 

4 

5 

5  I 

7 

8  I  9  i 

s 

85o 

85 

172 

258 

344 

430 

5  V* 

5o3 

588, 

774 

852 

85 

172 

259 

345 

43i 

5*7 

503 

590 

77*  : 

0 

854 

85 

173 

259 

345 

432 

5.8 

50^ 

591 

778  . 

1 

855 

87 

173 

260 

345 

433 

520 

505 

593 

779  • 

1 

858 

• 

87 

174 

260 

347 

434 

521 

,5o8 

594 

78l 

876 

87 

'74' 

25 1 

348 

435 

522 

509 

696 

783            1 

872 

87 

174 

252 

349 

435 

5*3 

51 1 

598 

785 

1 

874 

87 

*75 

252 

350 

437 

5*4 

512 

699 , 

787 

1 

1 

875 

88 

»75 

253 

350 

438 

525 

513 

701 

789 

t 

878 

88 

175 

253 

351 

439 

5*7 

5i5 

702 

791 

880 

88 

175 

254 

35* 

440 

528 

5i5 

704 

793 

882 

88 

176 

255 

353 

441 

5*9 

517 

705 

795 

884 

88 

177 

255 

354 

442 

530 

519 

707 

795 

885 

89 

177 

255 

354 

443   532 

520 

709 

797 

888  * 

89 

178 

255  ■' 

355 

444  533 

522 

710 

799 

"■ 

890 

89 

178 

261 

35* 

445 

534 

523 

712  a  801 

» 

892 

89 

178 

258 

357 

445 

535 

524 

714  j  803 

- 

894 

89 

179 

258 

358 

447 

535 

525 

7M  805 

•                  » 

895 

90 

179 

•  259 

358 

448 

538 

527 

717  1  8o5 

• 

898 

90 

180 

259 

359- 

449 

539 

529 

718 

808 

4 
< 

900 

90 

180 

270 

35o 

450 

540 

.530 

720 

810 

1 

903 

90 

181 

271 

351 

45 1 

542 

532 

722' 

813 

•r 

905 

91 

181  272 

353 

453. 

544 

534 

725 

815  V 

909 

91 

182' 

273 

354 

454 

545 

535 

7*7 

818  1 

912 

91 

182 

274 

3*5 

455 

547 

538 

730 

821  1 

9M. 

91 

183 

^74 

355 

457 

549 

540 

732. 

823  1 

918 

92 

184 

275 

357 

459 

551 

543 

734 

825 

■ 

- 

921 

92  1  184 

275  |  358 

450 

553 

545 

737 

829 

924 

92  |  185 

277 

370 

452 

554 

547 

739 

832 

927 

93 

185 

278 

371 

4*3. 

55* 

549 

74* 

834  1 

93o 

93 

1 85 

279 

372 

455 

558 

551   744 

837 

. 

P 

933 

93 

187 

280 

373 

455 

550 

*53 

'  74* 

839 

• 

935 

94 

187 

281  |  374 

458 

552 

555 

•  749 

842 

.  * 

4 
\ 

939 

94 

188 

282  j  375   459 

5*3 

557 

751 

845 

942  1  94 

188 

283 

377 

47 1 

555  I  559 

.  754 

848 

• 

\ 

945  1  94 

189 

283 

378 

472 

557  I  55i  |  755 

850 

948 

95  190 

284 

379 

474 

559  1  554  1  758 

853 

951 

95  19° 

285  1  380 

475 

571  1  666  1  751 

855 

954-  \   95  1  J9i 

285   382 

477  1  572  1  558  1  753 

859 

1 

1 

1 

\9<->     '  0""  '  T^t  I  587  :  383 

478  1  <?74  1  570  1  755  1  85l 

. 

■ 

- 

r 
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Tenth  Parts  of  thofe  Differences. 

DJC«f| 
lopr. 

I 

2 

3 

4 

5 

6 

7 

8  1  p" 

9*6 

96 

I»2 

288 

384. 

480 

57* 

672. 

7*8 

8*4 

9*3 

96 

»S>3 

289 

385 

48^ 

578 

*74 

770 

8*7 

• 

966 

97 

193 

290 

38* 

483 

580 

676 

773- 

8*9 

969 

97 

194 

291 

388 

484 

581 

*78 

775 

872 

971 

97 

194 

292 

389 

%f.8tf 

583 

680 

778 

875 

975 

'5>8 

*95 

292 

390 

487 

585 

*82 

780 

878 

• 

979 

98 

19* 

293 

391 

489 

587 

'*»5  , 

782 

880 

■ 

981 

98 

196 

294 

392 

490 

589 

*87 

785 

883 

9 

984 

98 

197 

295 

394* 

492 

590 

689 

787 

886 

s 

987 

99 

197 

296 

395 

493 

592 

'691 

790 

888 

r  . 

990 

99 

198 

297 

39* 

495 

594 

*9f3 

792 

891 

* 

991 

99 

199 

298 

397 

49* 

59* 

*95 

794 

894 

996 

400 

t 

199 

299 

398 

498 

598 

*97 

797 

897 

\ 

999 

IOO 

200 

300 

400 

499 

59P 

699 

799 

899 

1005 

IOI 

201 

301 

402 

502 

603 

709 

804 

904 

-J 

loop 

101 

202 

303 

404 

504 

605 

706 

807 

908 

• 

1013 

IOI 

203 

304 

405 

505 

608 

709 

810 

912* 

• 

1017 

102 

203 

305 

407 

508 

610 

712 

814 

915 

-« 

I02t 

102 

204 

30* 

408 

510 

*I3 

715 

817 

919 

1 

I025 

103 

205 

307 

410 

542 

61% 

717 

820 

923 

• 

1029 

103 

206 

1 

309 

412 

5*4 

617 

720 

823. 

926 

•  * 

1033 

103 

207 

310 

4*3 

5ltf 

*20 

723 

825 

930 

. 

1037 

104 

207 

3U 

4*5 

518 

621 

72tf 

830 

933 

,' 

104T 

104 

208 

312 

415 

520 

62% 

729 

833 

937 

1045 

105 

209 

3*3 

418 

522 

627 

731 

835 

941 

" 

1 049  \ 

105 

210 

315 

420 

524 

529 

734 

839 

944 

■ 

10531105 

211 

31* 

421 

525 

*32 

737 

842 

948 

1057  IOtf 

211 

317 

423 

528 

*34 

740 

84* 

951 

IO61 

105 

212 

3i8 

424 

530 

*37 

743 

849 

955 

1065 

107 

213 

319 

425 

532 

*39 

745 

852 

959 

1 06 9 

107 

214 

321 

428 

534 

64.1 

748 

855 

962 

1073 

107 

*15 

322 

429 

53* 

*44 

751 

858 

966 

1077 

108 

215 

323 

43i 

538 

64* 

754 

8<52 

969 

1081 

108 

2l6 

324 

432 

540 

*49 

757 

8tf? 

973 

1085 

109 

217  315 

434 

542 

6%f 

759 

8*8 

977 

m 

1089}  io9 

218  327 

-43* 

544 

*53 

7*2  J  87  T 

980 

. 

1093 1  no 

219 

328 

437 

546 

*5$ 

7*5 

874 

984 

1097!  no 

219 

329 

439 

548 

*58 

7*8 

878 

987 

noil  no 

220 

33O 

440 

550 

661 

771 

881 

991 

< 

1105I 

III  1221  1  33I  |  442  ■  ^2 

**3   773  ]  884  994 
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Tenth  Parts  of  thofe  Differences. 

Diff  of 
Iz-gMV 

•         1 

2 

3 

4 

5 

* 

7 

8 

9 

I109 

in 

222 

333 

444 

554 

**5 

77* 

887 

998 

III3 

in 

223 

334 

445 

55* 

**8 

1 

779 

890 

1002 

III7 

112 

223 

335 

447 

558 

*70 

782 

894 

1005 

1 121 

112 

224 

33* 

448 

5*0 

*73 

785 

897 

1009 

1125 

113 

225 

337 

450 

5*2 

*75 

787 

900 

1013 

1129 

113 

225 

339 

452 

5*4 

*77 

790 

903 

101* 

1133 

113 

227 

340 

453 

5** 

*8c 

793 

90* 

102©  . 

I  137 

114 

227 

34i 

455 

5*8 

*82 

79* 

910 

1023 

I  141 

114 

228 

342 

45* 

57° 

685 

799 

913 

1027 

1 145 

"5 

229 

343 

458 

572 

*87 

801 

91* 

1 03 1 

U49 

»S 

23O 

345 

4*0 

574 

*89 

804 

919 

1034 

1153 

115 

231  . 

34* 

4*1 

57* 

*92 

807 

922 

ioj8 

"57 

116 

231 

347 

4*3 

578 

*94 

810 

92* 

1041 

11*1 

115 

232 

348 

4*4 

580 

*97  1  813 

929 

1045 

ii<JS 

117 

233 

349 

4*6 

582 

699 

815 

932 

1049 

■  1 169 

I17  , 

234 

351 

468 

584 

701 

818 

935 

1052 

1173 

|"7 

235 

352 

4*9 

58* 

704 

821 

938 

105* 

1 177 

118 

235 

353 

471 

588 

70* 

824 

942 

1059 

.181 

118 

235. 

354 

472 

590 

709 

827 

945 

10*3 

1185 

118 

237. 

355 

474 

592 

711 

829 

948 

10*7- 

1189 

119 

238 

357 

47* 

594 

713 

832 

95i 

1070 

1 193 

119 

23J> 

358 

477 

596 

71* 

835 

954 

1074 

1 197 

120 

239 

359 

479 

598 

7i8 

838 

958 

1077 

1 201 

120 

240 

3*0 

480  1  *oo 

721 

841 

9*1 

1081 

1205 

120 

241 

3*1 

482  1  *02 

723 

843 

9*4 

1084 

1209 

121 

242 

3*3 

484 

*04 

725 

84* 

9*7 

1088 

1 213 

121 

243 

3*4 

485 

*o* 

728 

849 

970 

1092 

1217 

122 

243 

3*5 

487 

*o8 

730 

852 

974 

1095 

1221 

122 

244 

3** 

488 

*IO 

732 

855 

977 

1099 

1225 

122 

245 

3*7 

490 

*I2 

735 

857 

980 

1 102 

1229 

123 

245 

3*9 

492 

*I4 

737 

8*0 

983 

no* 

1233 

123 

247 

370 

493 

*I« 

740 

8*3 

98* 

mo 

1237 

124 

247 

371 

495 

*i8 

742 

8** 

990 

1113 

1 24I 

124 

248 

372 

49* 

*20 

745 

8*9 

993 

1117 

1245 

124 

249 

373 

498 

*22 

747 

871 

996 

IT20 

1249 

125 

250 

375 

.  500 

*24 

749 

874 

999 

TI24 

1253 

125 

251 

37* 

501 

*2* 

752 

877 

1 002 

1128 

1257 

126 

25  r 

377 

503 

*28 

754 

880 

100* 

II3I 

I260 

12* 

252  378 

504 

*3Q 

75* 

882 

1008 

II34 

12*3 

*       • 

12* 

253  •  379 

505  *3i  758  884 

ICIO 

II37 

F  f  f 
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Tenth  Parts  of  thofe  Differences. 

Diff  of 
Logtr. 

1  1  2  J  3 

4  1  5 

* 

.  7 

8 

9 

1267 

127  253 

380 

507 

*33 

•7*0 

887 

1014 

1 140 

1271 

127 

254 

381 

508 

«35 

7*3 

890 

1017 

1144 

1275 

127 

255 

382 

510 

*37 

7*5 

892 

1020 

1 147 

1279 

128 

255 

384 

512 

*39 

7*7  895 

1023 

1151 

• 

1283 

128 

257 

385 

5'3 

*4i 

770 

898 

1026 

IJ55 

1287 

129 

257 

38* 

5*5 

*43 

772 

961 

1030 

1158 

129t 

129 

258 

387 

5i* 

*45 

775 

904 

1033 

TI52 

1295 

129 

259 

388 

518 

*47 

111 

905 

1036 

1 155 

.1299 

130 

260 

389 

520 

*49 

119 

909 

1039 

1  159 

I303 

130 

261 

3PI 

521 

*5I 

782 

912 

1042 

1 173 

I307 

131 

25 1 

392 

523 

*53 

784 

9*% 

1045 

1175 

I3II 

131 

262 

393 

5M 

<*55 

787 

918 

1049 

Il80 

*3>5 

131 

2<J3 

394 

525 

*57 

789 

920 

1052 

1183 

1319 

132 

264 

396 

528 

*59 

791 

923 

1055 

H87 

1323 

1 32  255 

397 

529 

66 1 

794 

925 

1058  1191 

• 

1327 

133 

265 

398 

53i 

**3 

79* 

929 

1062 

1 194 

1331 

*33 

266 

399 

53i 

**5 

799 

932 

10^5 

1 198 

1335 

133 

26f 

400 

534 

**7 

801 

934 

io58 

1 201 

1339)  *34 

26% 

402 

53<* 

**9 

803 

937 

1071 

I205 

1343 

*34 

269 

403  537 

*7i 

8o<r 

940 

1074 

1209 

1347 

»35 

269 

404  1  539 

*73 

808 

943 

1078 

1212 

1351 

135 

270 

405 

540 

*75 

811 

94* 

1081 

1215 

•355 

*35 

271 

405 

542 

611 

813 

948 

1084 

1 219 

1359 

13* 

272 

408 

544 

*79 

815 

95? 

1087 

1223 

1 

13*3 

135 

2.73 

409 

545 

*8t 

818 

954 

1090 

1227 

. 

;3*7 

137 

273 

410 

547 

*83 

820 

957 

T094 

1230 

1 

1371 

>37 

274 

411 

5'48 

*85 

823 

960 

'1097 

1234  ; 

12371 

124J  * 

1375 

137  I275 

412 

550 

*87 

?25 

962 

1 100 

1379 

138 

275 

414 

552 

*89 

827 

96% 

1 103 

1383 

138 

277 

415 

553 

*9I 

830 

96% 

1105  |  1245 

1387 

139 

277 

41* 

555 

*93 

832 

91 'i 

IIIO 

1248 

P39I 

139 

278 

417 

55* 

*95 

I* 

974 

1113 

1252 

'«  395 

140 

279 

418 

558 

*97 

837 

976 

m5 

I255 

,*399 

140 

280 

420 

559 

699 

839 

979 

irip 

1259 

• 

1 403 

140 

281 

421 

5*i 

701 

842 

982 

1122 

1253 

1 407 

141 

28  r 

422 

5*3 

703 

844 

98< 

ti  25 

1255 

' 

11411 

141 

282 

.423 

5*4 

705 

847 

988 

1129 

.  '270 

> 

?4M 

141 

283 

42+ 

5** 

707 

949 

990 

1132 

1273 

1420 

142 

284 

425 

568 

710 

852  1  994  1  H3* 

1278 

- 

11425  •  142  285  I427  570  712 

855  I  997  •  1 140 

fc  1282 

L 
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j       Tenth  Parts  of  thofe  Differences. 

hitLtt 

|Log». 

1 

2 

3 

,  4 

5 

5 

7 

8  I 

9 

• 

;i430 

143 

285 

429 

572 

715 

858 

tooi 

1 144' 

1287  ■ 

H35 

143 

287 

430 

574 

717 

85i 

1004 

1148 

1 291 

■ 
1 

1440 

•144 

288 

432 

-57* 

720 

8^4 

T  OO  I- 

rii2 

1296 

. 

'445 

144 

289 

433 

578 

722 

857. 

I  c  >: : 

1155 . 

1300 

1 

■ 

•  T45° 

H5 

290 

435 

580 

725 

870 i  to; 5 

1 1 60  . 

1305 

0 

'455 

145 

291 

435 

582 

727 

873)  'ot8 

•154' 

1309 

i4<?o' 

146 

292 

438 

534 

730 

875 

1012 

n58 

1314 

• 

.'4*5 

146 

2P3 

439 

5^ 

732 

8/9 

lOif 

TI72  t- 

1318 

H470 

'147 

294 

441 

588 

735 

882 

102S 

[117*1 

1323 

• 

.1475  j  14-* 

2?5 

442 

590 

737 

885 

IO32 

1 180 

1327 

•1480  P148 

295 

444 

592 

74°- 

888 

•1035 

11*4] 

1332 

J4&S 

.148 

297 

445 

594 

742 

891 

IO39 

T188 

1335 

II490 

ti4y 

298 

447 

595 

745 

894 

IO43 

1192 

1341 

- 

I45'5 

HV 

299 

448 

598 

747 

897 

IO45 

.  IT96 

'345 

150a 

150 

300 

450 

5oo 

750 

900 

IO5O 

'  1200 

1350 

\ 

11 505 

150 

301 

45' 

502 

'  751 

903 

i°S3 

1 204 

*354 

• 
■ 

;i5io 

151 

302 

453 

504 

755 

905 

1057 

1208 

T3SP 

.1515 

151 

303 

,454 

5o5 

757 

909 

1050 

1 21 2 

1353 

K 

,1 520 

;I  52 

304 

455 

5o8 

750  912 

1054 

1216 

1358 

}Wi 

1152 

•305 

457 

5io 

752 

9M 

1057 

1220 

-1372 

1530 

T53 

306 

459 

5t2 

755 

918 

1 071 

1224 

1377 

• 

.'535 

15-3 

307 

450 

514 

757 

921 

1074 

1228' 

1381 

11540 

*54 

308 

452 

5i5 

770 

924 

1078 

1232 

1385 

■r545 

i"54 

309 

4*3 

5i8 

772 

927 

1081 

t23<* 

1390 

■ 

i'550 

151 

310 

465 

5  20 

775 

930 

1085 

1240 

1395   : 

|I555 

'55 

311 

455 

522 

777 

933 

1088 

1244 

1399 

1550 

155 

312 

458 

524 

780 

935 

1092 

1248 

1 4O4 

1. 

|i5*5 

155 

313 

4<S9 

525 

782 

939 

1095 

T252 

I4O8 

1 

'i  570 

*57 

314 

47i 

528 

785 

942 

1099 

1255 

1413 

, 

'575 

157 

315 

472 

530 

787 

945 

1 102 

1260 

1417 

^ 

1580 

158 

315 

474 

532 

790 

948 

llo5 

1264. 

T422 

' 

,1585 

158 

317 

475 

534 

792 

951 

1 109 

T258 

1425 

1590 

159 

318 

+1! 

535 

795* 

954  "?3 

1272 

I43  I 

X 

■ 

T595 

J59 

319 

478 

538 

797  957  jn  15 

T27tf 

'435 

!- 

1 5oo 

150 

320 

480 

540 

800  950  1 1 20 

1280 

1440 

1 

16^05 

i5o- 

32T 

481 

542 

802 

953 

112? 

1284 

'444 

■ 

r5io 

l5i 

322 

483 

544 

805 

955 

1127 

r288 

1449 

_ 

T$I5  1  161 

323 

484 

545 

807 

969 

TI30 

1292 

H53 

T520 

152 

324 

485 

548 

810 

972 

"34 

12.96* 

1458 

• 

162%    152 

325 

j.87  5^o 

812  975  1 137  130° 

14^2 

1 
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Tenth  Parts  of  thofe  Differences. 

Bit.  of 

1  1  %     1   3  1   4 

5    6  - 

7  j  8 

9 

1530 

153  I  3251  489  652 

815 

p78 

1 141  1304 

*4*7( 

1535 

153  327  490  1 554 

817 

981 

1 144 

1308 

1471 

I54O 

154'  328 

492  \  555 

820 

P84 

1148 

1312 

•47*  • 

I545 

154 | $19 

493  1*58 

822  1  987 
825  I  990 

1151 

131* 

1480- 

1550 

I55 

330 

495 

55o 

"51 

1320 

1485. 

1555 

i55 

331 

49* 

552 

827 

993  | 

1158 

1324 

1489 

i55o 

155 

332 

498 

554 

830 

996 

H52 

1328 

'494 

1 555 

I57 

333 

499 

666 

832 

999 

U55 

1332 

1498 

1570 

i57 

334- 

501 

558 

I" 

1002 

1 159 

133* 

1503 

T575 

1 57 

335 

502 

570 

837 

1005 

1172 

1340 

1507 

i58o 

1 58 

335 

504 

572 

840 

1008 

U75 

1344 

1512 

1 585 

1 58 

337 

5°5 

*74 

842 

IOII 

1179 

1348 

1515 

i5j)0 

t59  338 

5°7 

575 

845 

1014 

1183 

1352 

1 521 

1595 

159 

339 

508 

578 

S47 

1017' 

uStf  1 135* 

1525 

1700 

170 

340 

510 

680 

850 

I020 

1 190  •  1350 

1530 

1705 

170 

34  * 

511 

582 

852 

1023 

1193  1354 

r534 

1710 

171 

342 

5^3 

584 

SS5 

I025 

1 197 

1358 

lS39 

1715 

»7i 

343 

5H 

585 

857 

1029 

I2CO 

1372 

f543 

1720 

172 

344 

515 

688 

860 

1032 

1204 

137* 

1548 

1725 

172 

345 

5'7 

590 

852 

1035 

I207 

1380 

1552 

1 

1730 

173 

34* 

Ji9i 

592 

855 

1038 

I2TI 

1384 

*557 

1735 

173 

347 

520- 

594 

857 

1 041 

I2I4 

1388. 

1551 

1740 

174 

348 

522 

696 

870 

IO44 

I2l8 

1392 

1555 

'745 

174 

349 

523 

598 

872 

1047 

1 221 

1395, 

1570 

1750 

175 

350 

525 

700 

875 

1050 

1225 

1400 

1575 

1 

!755 

175 

351 

fl6 

702 

877 

1053 

1228 

1404 

'579 

1750 

i75 

352 

528 

704 

880 

1055 

1232 

1408 

1584 

1755 

17* 

353 

529 

705 

882, 

1059 

1235 

1412 

1588 

17-70 

•     * 

177 

354 

531 

708 

885 

1052 

1239 

1415 

M93 

1775 

178 

355 

532 

713 

i 

887 

1055 

1242 

1420 

M97 

i 

1780 

178 

35* 

534 

712 

890 

io58 

1245 

1424 

1 502 

■ 

1785 

T79 

357 

535 

7M 

892 

1 07 1 

I249 

1428 

1 505 

1790 

179 

358 

537 

71* 

895 

1074 

I253 

1432 

i5ii 

1795 

180 

359 

538 

7i8 

897 

1077 

1255 

1435 

I5i5 

l800 

1 80 

.350 

540 

720 

900 

1080 

1250 

1440 

1 520 

1 

1805 

181 

351 

54i 

722 

902 

1083 

•  263 

1444 

1524 

1 

l8lO 

181 

352 

543 

724 

905 

io85 

1257 

1448 

1 529 

1815 

182 

3*3 

544 

725 

907 

1089 

1270 

H52 

1*33 

l820   l82 

354 

54* 

728 

910 

1092 

1274 

1455 

1638 

1825 1  l83   355   547  '730 

9T2   IO95 

1277 

1 45o 

1542 

A  TAB  LEttf  Profmiml  Tarts. 


DtCrf 
Vmt. 

1830 

835 

840 

845 
850 

855 

85o 

870 

875 
880 1 

885 

890 

8P5 

900 

9°5 
910 

9'5 

920 

925 
r?30 

935 

940 

945 
950 

955 
960 

965 

970 

975 
980 

985 
990 

995 

2000 

'20I0 
2020 
2030 
2040 
2050 


Tenth  Parts  of  thofe 


I 

2 

183 

3*5 

184 

3<*7 

184 

3tf8 

185 

3<*9 

185 

370 

186 

37i 

186 l 

372 

187 

373 

187 

374 

188- 

375 

188 

375 

189 

377 

189 

378 

190 

379 

190 

380 

191 

38i 

191 

'382 

192 

383 

192 

384 

193 

385 

193 

385 

194 

387 

194 

388 

'95 

389 

!95 

390 

196 

39T 

19<S 

392 

*91 

393 

197 

394 

198 

395 

T98 

39<? 

199 

397 

199 

398 

200, 

399 

200 

400 

201 

402 

202 

4°4 

203 

406 

204 

408 

20  <; 

410 

i 

49 
50 
5* 
53 
55 

58 

59 
5i 

62 

54 

<** 

61 
6% 

70 
71 
73 

74 
16 

77 

79 
80 

82 
83 

85 
85 

88 

89 
91 
92 

94 
95 

97 
98 
5oo 
503 
606 
609 
612 
61% 


+ 
732 

734 
735 
738 
740 

742 

744 
74-5 
748 

750 

752 

754 
756 

758 
75o 

752 

754 
7.55 
758 
770' 

772 

774 
775 

778 
780 

782 

784 
785 

788 

790 

792 

794 
795 

798 
800 
804 
808 
812 
8i5 
820 


915 

917 

920 
922 

925 

927 
930 

932 

935 

937 
9V> 
942 

I  945 

947 

950 

•952 

955 

957 
950 

952 

955 

957 

970 
972 

975 

977 
980 

982 

985 

987 

990 

992 

995 
997 

iooo 

1 005 
1010 

I0I5 
1 020 

1025| 

G"  8  g 


6 
098 

01 
04 

07 
10 

13 
15 

19 

22 

25 

28 

31 

34 

37 
40 

43 
45 

49 
52 

58 
61 

54 

57 
70 

73 
75 

79 
82 

88 

91 
94 

97 
200 

205 
2t2 
2l8 
224 
23O 


7 

281 

284 

288 

291 

298 
302 
305 
309 
312 
315 
319 

323 
325 

330 

S33 

337 
340 

344| 

347' 

351 

354 

358 

3*1 
35s 

358 
372 
375 
379 
382 
385 

3  89 

393 
395 

400 
407 
414 
42'  . 

428  r 
4351 


a 

454 

458 

472 
475 
480; 

484 
488 

492 

4p5 

500 

504 

508 

5-12 

5L5 

520 

524 
528 

532 
53* 

540 

544 
548 
552- 

5-5<* 
5.50 

554 
$58 

1*572 

57*. 
580 

584 
588 

592. 
595 

5*>. 
508 

5ltJ 
524 
532 
540 


547 
55i 
555 
55o 
555 
669 
574 
578 
583 
587 
592 
696 
701 
705 
710 

7H 
719 

723 
728 
732 
737 

742-1 
745 

7  50.. 

755- 

759 
754 

758 
773| 

777 
782. 

785 

791 

7954 

t-8oo 

809 
818 

827 
83* 


ATAB  LB  of  fro^mdfartf. 


DKtfl 


Parts  of  thofe  Differences, 


2060 
2070 
2080 
2090 
2100 
2110 

2f20 
2130 
2140 

2150 
IT  60 
2170 

2180 

2T90 

2200 

» 

22lO 
'2220 
2230 
2240 
2250 
22tfO 
2270 
2280 
2290 
23OO 
23IO 
2320 
2330 
234O 

2350. 
2360 
2370 
2380 
2390 
24OO 
2410 
242O 
2430 
244O 

*4S° 


r 

205 

207 

208 

209 
210 
21  r 
212 
213 
214 

2F5 
2X6 

2X7 

2r8 

219 

220 

22 1 
222 

223 
224 
225 
226 


l  *  1 

414 

41  <r 
418 

420- 

412 
424 
425 
428 
430 

43* 
434 

43* 
438 

440 


442  663 


444 
445 


666 
\669 


448  671 


4S° 
45* 


227  1 454 

228  456 

229  4*8 


230  460  *  5jo 


23 1  4<?2 

232.  464 

233  466 

234 '  458 

235  '470 

236  472 

237  474 

238  '476 

2|9  .  478 

240  '  480 


241 

24.2 

243 
244 


% 

<9i8 

521 

52  5 

627 
630 

533 
636 

639 

642 

64% 
548 

551 
554 

*S7 
660 


*75 
578 

58i 

584 

687 


482 

484 
485 
488 


t*93 

696 

699 

702 

708 
711 

7'4 

717 

720 

7*3 
725 

729 

732 


245  '  43°  J  73.* 


828 

832 
S36 

840 
844 

848 
V$2 

8$5 

860 

854 
858 
872 
876 
,880 

884 
888 
892 
S96 
900 
904 
908 
912 
916 
920 
924 
928 
932 
936 

94° 

944 
I  948 
952 
955 
96Q 
964 

96% 

972 

975 
980, 


5 

030 

035 

040 
045 
050 

°55 

060 

055 
070 

°75 
080 

085 

090 

095 

00 

OS 
10 

*S 

20 

30 

35 

40 

45 

5«> 
5* 

*5 

7® 

75 
84 

81 

95 

200 

205 
216 
2ij 
220 
225 


6 

236 
242 
248 

254 
256 

255 

272 
278 
284 
290 
295 
302 
308 

314 

320 

325 
332 
338 

344 
35° 

35* 

352 

358 

374 
38d 

385 

392 

398 
4O4 
4I0 
4l5: 
4I2 
428 

434 
440 

44* 
452 
458 

4*4 
470 


7 

442 

449 
455 

4*3 

470 

477 
484 
491 
498 

OS 
12 

19 
25 

33 

40 

47 

54 
61 

58 

75 
82 

89- 

96 

603 

610 
517 
524 
531 
538 

<*4-5 
552 

559 
555 

573 
58o 

587 

594 

701 

708 
71* 


8 

548 
555 
664 

572 
58o 
588 
595 
704 
712 
720 
728 
735 

744 
752 

750 

758 

775 

784 

792 

800 

808 

Si  6 

824 


9 

854 
853 

872 
881 
890 
899 

908 

917 
925 

935 

944 
953 
952 

971 
980 

989 

998 
2007 
20 15 
2025 
2034 

2043 

2°  5  2 


832  205l 


840 
848 1 

8$5 
854 

872 
880 


2070 1 
2079 
2088 
2097 

2105 
21 1  5 


888  2124 


895 
904 

9I2J 
920 

928 
935 

944 
952 
95o 


2133 
2I42 
2151 
21 5o 
2159 
2178 
2187 
2195 
2205  } 


A  TABLE  sf  frdportiokd  Parts. 


1 

Tenth  Parts  of  thofe  Differences* 

biff  of  T 

|Lc*r.  ,  I 

1 

2  1 

i   |  4 

• 

5 

5 

7  | 

8  1  *9 

thq.66 

24* 

+9* 

938 

984 

1230 

1475 

1722 

1958 

2214 

I2470 

247 

494 

74* 

988 

1235 

1482 

1729 

1976 

2223 

2480 

248 

495 

744 

992 

1240 

1488 

1735 

1984 

2232 

12490 

240 

498 

747 

99* 

1 245 1 1494 

1743 

1992 

2241 

2JOO 

250 

500 

750  1 1 600 

1250 

1  loo 

1750 

2000' 

2250 

|2$IO 

251 

5°2 

753 

1004 

1255 

*5o5 

1717 

^2008 

1259 

1520 

252 

5*4 

71* 

1008 

1250 

*$I2 

17*4 

20N? 

2258 

I53O 

153 

505 

759 

1012 

1255 

tps 

1771 

2024 

2277 

2^40 

254 

'508 

7<J2 

1015 

1270 

1524 

1778 

2032 

2285 

ItfO 

215 

4to 

7*1" 

1020 

1280 

1530 

1785 

2040 

2291 

I550 

256 

1rl 

758 

1024 

1 13* 

1792 

2048 

2304 

257* 

257 

1H 

771 

1028 

1285 

1542 

1799 

4055 

2313 

4-580 

258 

ti5 

774 

1032 

1290 

'1+8 

T8o5 

2054 

2322. 

,  2590 

259 

518 

777 
786 

1035 

1295 

1554 

1813 

2072 

2331 

2500 

160 

526 

r©4<> 

1300 

t5<Jo 

1820 

2080 

234O 

.  2(510 

2*1 

522 

783 

•1044 

1305 

1555 

1827 

2088 

2?«£ 

2tf20 

262 

524 

78* 

1048 

1310 

1572 

I 834  2095 

2318 

2530 

263 

52* 

789 

1052 

1315 

1578 

1 841 

2104 

23*7 

254O 

2*4 

528 

792 

1055 

1320 

1584 

1848 

2112 

237** 

2*50 

255 

530 

795 

W60 

1 

1325 

1590 

1855 

2T20 

23% 

2550 

266 

532 

798 

■1054 

1330 

119* 

1 852 

2128 

2394 

2570 

267 

I  534 

801 

'1068 

13-31 

N502 

1859 

2135 

2403 

268o 

i*8 

53* 

804 

J1072 

1346 

1608 

1875 

2144 

2412 

2590 

26$ 

538 

807 

1075 

r341 

1614 

1883 

2T52 

2421 

27OO 

'270 

540 

810 

1080 

1350 

1620 

1890 

2i5o 

2430 

2710 

.171 

542 

813 

rio84 

'355 

1626 

1897 

2158 

2439 

2720 

;272 

544 

816 

1088 

1350 

I532 

1 904 

2175 

2448 

2730 

'273' 

545 

819 

1092 

13*5 

1^38 

1 91 1 

2184 

2417 

27^0 

274 

548 

822 

1091? 

1370 

KJ44 

1 91 8 

2192 

24551 

2750 

271 

5*° 

82< 

1 100 

[ 

1375 

Ttf50 

1925 

2260 

*>7* 

27^0 

27<J 

5*2 

828 

1*104 

1380 

1 55<^ 

1932 

2268 

24.84 

2770 

277 

554 

83  i 

1108 

1385 

1 662 

1939'  2215 

2493; 

2780 

278 

11* 

834 

II 12 

1390 

1 55* 

I945' 2224 

2502 

2790 

279 

558 

837 

Ul5 

1395 

1*74 

1953*2232 

25 T  I 

2800 

280 

550 

840 

\  I20 

T400 

1580 

1950 

224O 

2520 

281^ 

281 

5<*2 

843 

1 1  24 

1405 

1585 

19*7 

2248 

2529J 

2820 

282 

554 

845 

II 28 

1410 

1592 

1974 

iij6 

25  3» 

2830 

283 

<66 

849 

1132 

T415 

1598 

1981 

2254 

2147 

2840 

284 

558 

852 

113^ 

1420 

1704  1  1988 

2272 

211^ 

128*0  128$  1 

570  855  1 140  1425  '1710I  i995Ui?6  25*$ 

A  TABLE  of  Troprtwd  Tofts. 


.  Tenth  Parts  of  thofe  Differences. 

DiCol 
Lopr. 

2WO 

1  1  a  \  3 
286  572 1 858 

4 
1144 

5  1  6     1  7  1 
1430  17 16  aoo2 

8  J  9 

2288  2574 

2870 

287 

574  861 

1148 

»43$ 

1722 

2009 

.2296 

2-58i 

^^M 

2881O 

288 

576  854 

1152 

1440 

1728 

2016 

2304 

*59» 

■ 

289O 

289 

578 

867 

1156 

*445 

*734 

2023 

-2312 

2601 

29OO 

290 

580 

870 

n6o 

1450 

1740 

2030 

2320 

2610 

i       1 

29IO 
I2920 

291 

k58z 

873- 

1 164 

H5S 

1746 

2037 

232* 

2619 

^^M 

292 

584 

876 

1 168 

146a 

175* 

2°44* 

23<36- 

2620 

^930-293 

585 

879 

#'72 

1 465  j  1758 

-:205a 

2344 

2637 

H 

[2940  294 

$88 

882 

11-16 

I470 

1764: 

2058 

2352 

2646 

H 

2950 

295 

590 

885 

1 1 80. 

H75 

1770 

2065 

2360 

2655 

,2960 

296 

592 

888 

1184 

1480 

1776 

2072 

2368 

2664 

2970 

297, 

594 

891 

1188 

1485 

1782 

2079 

237* 

2673 

.  2980 

298 

59* 

89* 

U92 

1490 

1788 

2086 

2384 

2682 

2990 

299 

598 

897 

1195 

H95 

1794 

2093 

2392- 

2691 

3000 

300 

600 

900 

I200 

1500 

1800 

Zioo 

2400 

2700 

5pio 

30* 

.602 

903 

1204 

1505 

i8t>6 

2107 

2408 

2709 

' 

3020 

302 

604 

906 

1208 

1510 

1812 

2114 

24T6 

2718 

3030 

303 

606 

909 

1212 

1515 

1818 

2121 

242+ 

2727 

3040 

304 

60S 

912 

12l6 

1520 

1824 

2128 

2432 

2736 

.  3050 

305 

610 

91* 

I220- 

1525 

4830 

2135 

2440 

2745 

1 

'.  3060 

306 

612 

9l8 

1224 

1530 

1836 

2I42 

2448 

2754 

3070 

307 

614 

921 

1228 

1535 

1842 

2149 

2456 

27^3 

3080 

308 

6\6 

924 

1232 

1540 

1848 

2156 

2464 

2772 

3090 

309 

618 

927 

1 236  \  1 545 

1854 

2\6% 

'2472 

2781 

i 

3100 

310 

620 

930 

1 240  1 550 

i860 

2170 

2480 

2790 

3110 

311 

622 

933 

1244 

I5S5 

1866 

2177 

,  2488 

2799 

3120 

312 

624 

936 

1248 

1560 

1872 

2184 

2496 

•2808 

3130 

313 

626 

939 

1252 

1565 

1 878 , 

21 91 

2504 

2817 

3*4° 

314 

628 

942 

1256 

1570 

1884 

2198 

2512 

2826 

3150 

3M 

630 

94? 

1260 

1575 

1890 

2205 

2520 

2835 

3160 

3itf 

632 

948 

1264 

1580 

1896 

'2212 

2528 

2844 

3170 

317 

634 

9S» 

(268 

M85 

1902 

2219 

2536 

2853 

> 

3180 

3*8 

636 

954 

1272 

1590 

1908 

-2224 

2544 

2862 

3190 

319 

638 

957 

1276. 

'595 

1914 

2233 

2552 

2871 

* 

3200 

320 

640 

960. 

1280 

1600 

1920 

224O 

2560 

2880 

3210 

32* 

642 

9*3 

1284 

1605 

t926 

2247 

2568 

2889 

3220 

322 

644 

966 

1288 

1610 

1932 

2254 

2576 

2898 

■ 

.  3230 

323  j  646 

969 

.1292 

*6l$ 

1938 

'2261 

2584 

2907 

1 324° 

324  548 

'911 

1296  1620. 

'944 

•2268 

2592 

29l6| 

3250 

325ltf*ol97* 

1 300 1  I625 

19*0  2275  J  260O 

,2925 

^ 

i 


A  TABLE  of  Proportional  Tarts, 


.Tenth  Parts  of  thofe  Diflferences.- 


Diff.  of 
LOR»r. 

3l60 
3270 
3280 
3290 
3300 
33IO 
3320 
333C 

3340 
■   335C 

33<Jc 

3370 
338o 

335>oj 

3400 
3410 
3420 
343o 
3440 

345° 
3460 

3470 

3480 

3490 

3590 


1 
326 

1.3*7 

328 
329 
330 

331 
332 

333 

334 

335 
33<S 

337 
338 

339 

340 

341 

341 

343 

344 

345 
346 


347  <*94 


348 

34P 
350 


35IOI351 


3520 
3530 

354° 
355° 

i3S<*0 
3570 

3580 

3590 

3(Joo 

3<fio 

3620 

3*30 

3<*4° 
3650/ 


35* 
353 


2 
<J$2 

<554. 
656 

^58 

66Q 
662 
664 
666 
66% 
670 
<*72 

<*74 
676 

678 

680 

682 
684 
626 

688 
690 
693, 


696 
69$ 

700 
702 

704 

706 


354  708 


355 

35* 
357 
358 

359 
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2338 
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2485 
2492 


8  I  9 
2<Jo8  2934 
2616  29^3 
2524*2952 

2632  29*1 
2540  2970 


2548 


2 1 42    2499 
2148'  2506 

2i*54  2513 

21<fo    252O 

2\66'  2527 

2172*2534 

21781254^ 

21 84 1 2548 
2t90|2555 


'2979: 


2555  2988 


1664. 

2672 

258o 
2688 
2696 

2704 
2712 


2997 
3006 

3015 
3024 

303S, 
3042 

3051 


2720  3 06O 
2728  3069 


273*1 

•*744 
2752 

2760 

2768 

2776 

2784 
2792 
2800 
2808 
28ltf 
2824 

2832 

2840 
2848 
2856 
28<J4 
2872 
2880 

2888 
2896. 

2904 
29*2 


3078 

3087 
3€>95 

3IO5 

3  T  T4 

31.23 
3132 

3 141 

3150 

I3r59 
31(58 

3'7'7 
3i8<J 

3195 

3204 

3213 

3222 

3231 

3240 
3249 

3258 

3267 
3276] 


292013285 


Hhh 


A 


'Ort'mial 


"1 


Diff.  «f 
Log»r. 

36<SO 

3<S70 

3<58o 
3*90 

3700 
3710 
372o 
3730 

3740 
3750 

37<fo 
3770 
3780 
3790 
3800 
3810 
3820 
3830 
3840 
3850 
3850 
3870 

3880 
3890 


.  Tenth  Parts  of  thofe  Differences! 


t 
3*<s 

3*7 
3*8 

3*9 

370 

37i 

37* 
373 
374 
375 
37* 

377 
378 

379- 
38a 

381 
382 

383 
384 
385. 
385 

387 
388 
389 


■3900  390 

39io[39* 
3920 


3930 

1 3940 

3950 
35»5o 

397° 
3980 

399° 
4000 


39* 
393 

394 
395 

39* 

397 
398 

399 
400 


40 1 OJ  401 
4020} 402 
4030  403 
4040!  4O4 
4.050]  405  I 


2 

732 
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740 
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750 
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77* 

774 

77* 
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61 

*4 
*7 

70 
73 
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94 
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9* 
600 
&04 
608 
612 
6\6 
620 


5 

830 
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Se&,  i.    Multiplication  by  Lives,  three  Ways*      *£p 

CHAP.    VIII. 

Lineal  Aritbmaick     (See  Plate  A) 

m 

THIS  fourth  Species  of  Arithmetick  is  performed  by  Right 
Lines,  fo  that  Magnitude  being  here  considered,  it  may  be  ' 
called  Geometrical  Arithmetick. 
*  2.  A  Right  Line  is  properly  defined  to  be  the 
iieareft  Diftance  between  two  Points,  as  the  Line    a  b 

(*  c  by  Fig.  i .)  is  the  neareft  Diftance  between  the     • 
Paints  a  and  b. 

3.  The  Difpofition  of  the  two  principal  Lines,  by  which  this 
kind  of  Arithmetick  is  performed,  are  either  in  a  Right  Angle 
4>r  an  Oblique. 

'  4.  A  Right  Angle  is  when  one  Line  falls  Perpendicular  on  ano- 
ther, as  the  Line  a  b  {Fig.  2.)  does  on  b  c  }  b«  when  two  Lir.es 
meet  not  fo,  they  form  an  Angle  called  Oblujut,  as  the  Angle  Atf 
(Fig.  3.)  by.  both  which,  Queftio^  are  anfwer'd. 

5.  A*  in  Logarithms  thole  Artificial  Numbers  are  not  employ- 
ed about  the  moil  eafy  and  fel&evident  Rules  of  Addition  and 
Snbftrfittim  of  Natural  Numbers:  So  here  by  Liats  1  ihalJoniy 
ftew  how  Multiplication,  Divijfar,  the  Rub  of  Pr&pertiov,  with  Jg*-* 
frdtion  of  Roots,  are  performed  thereby. 

Sect-  IX     Multiplication  by  JJm^  three  Ways. 

1.  What  is  the  Produft  of  174  by  124?  See  Figure  4.  in  the 
folded  Sheet  (A.) 

To  anfwer  this,  draw  a  Line  at  pleafure,  and  fet  off  1 24.  equal 
Parts  as  from  a  to  by  from  the  Line  of  equal  Parts. 

Then  draw  a  perpendicular  Line  at  pleafure  as  b  <r,  aod  let  off 
from  t  to  c  1 74- 

Laftly,  Draw  Lisas  between  each  equal  Part,  and  the  ^  Parellel 
to  (a  V)  and  to  (Jb  *)>  then  telling  the  federal  little  Squares  each 
of  which  is  a  Unit,  you'll  find  204  intire,  and  1 7  and  1 2  Halves^ 
or  144.  wh#h  together,  and  the  ^  at  the  Angle  (c)  maker  the  Pie* 

If  you  wouldtm*ltiply  175  by  125,  that  is,  if  you  foppofe  eve«* 

ry  Uiit  in  the  Line  (a  h)  to  be  10,  then  124  will  he  ii$r  and  by, 

I  ii  -     ■  ■  -  ^^ 


^  i 
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the  fame  Rule  the  Line  b  c  will  be  175,  and  by  fuppofing  each  lit- 
tle Square  100  (or  10,  times  10,  the  Lines  a  b  and  b  c  being  10 
times  as  many  as  before)  you'll  find  20400  little  Squares  or  Units,, 
and  17  and  \%  Fiftys  for  14^0)  and  25  the  4th  of  100  at  the  An- 
gle\(c)y  which  added  together,  makes  21875=  the  Produft  re* 
quired. 

A  fawuLWay  to  mdtijtly  by  Laves. 

But  before  I  proceed  therein*  it  will  be  neceflary  to  fliew  how- 
to  draw  a  Line  Parallel  to  another,  and  through  any  Point  aifened : 
So  to  draw  a  Line  through  the  Point  (a),  (See  Fig.  5.  Plate  A?)  and 
Parallel  to  (m »)>  fet  the  Foot  of  your  Compares  in  the  Point, 
and  extend  the  other  to  the  Line  m  »,  fo  as  to  defcribe  the  Ark  c  e 
juft  to  touch  the  Line  mn.  \  and  with  that  Di  ft  a  nee  of  the  Feec 
let  one  in  the  Point  (e)  (or  thereabout)  and  defcribe  the  Ark  (d  J)my 
then  lay  a  Ruler  from  that  Ark  to  the  Point  ai  and  draw  the  Line 
f  q,  which  is  the  Anfwer. 

To  mult  if  ly  by  2  Lines,  including  an  Obliko  Angle  as  that  (e  d  if), 
Fig.  6. 

What  is  the  Produft  of  3.5  by  2.2  ?  For  anfwer,  having  made . 
an  Angle  at  pleafure,  not  too  Acute. 

Rule.']  Take  a  Line  of  equal  Parts,  and  fet  off  1  from  the  Angle 
d  to  1 .  Then  fet  the  Multiplicand  from  d  to  3.5  on  the  other  Leg. 
(d  n)*  idly.  Set  the  Multiplier  from  1  to  2.2.  4*My,  Draw  the. 
Line  1  to  3,5,  produced  to  about  (i»),  for  the  better  drawing  the 
Linei  (2.2  \  7.7)  Parallel  to  (1,  m)  \  lb  is  the  diftance  between  3.5 
and  7.7  the  Anlwer,  which  meaiured-  upon  the  lame  Liner  of 
equal  Parts,  is  found  7.7=?  the  Froduft. 

2.  Or  if  you  fet  the  Multiplicand  from  1  to  b  -,  and.  the  Mul- 
tiplier from  d  to  4,  a  Line  (b  c)  drawn  Parallel  to  (1,  *)  cutteth, 
the  Produft  (a  c)  7.7  as  before. 

3.  Or  if  you  fuppofe  the  Factors  iQ^times  as  much,  the  Anfwer. 
will  be  by  the  fame  Method  770. 

A third  Way  to  multiply  by  Tines. 

This  fliews  the  Vfe  of  a  Line  of  Numbers,  or  as  'tis  often  calje£ 
€  timers  Line-,  being  a  Line  of  Logarithms,  as  will  appear  by  the. 
Vfe,    Addition  performing  Multiplication f    Subftraftion,  the  Work  of 

Divifon ^Hivifkn,  the  Extraftien.  of  Roots,  &c 

This 
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This.nfeful  Line  was  the  Invention  of  Mr.  Edmund  Gunterx  Pro- 
feffor  of  jifiranomy  at  Grefham-Collegc  about  the  Year  1620  ^  and  it 
is  a  Line  divided  into  10  unequal  Parts,  andthofe  10  Parts  repeated 
are  called  20,  30,  40,  &c.  when  the  former  Parts  are  called  i, 
2,  3,  &c. 

If  the  ift  to  are  Tens,  The  2d  ten  Parts  are  ioo's. 

If  the  1  ft  1  o  are  Hundreds,  The  2d  Radius  are  fo  many 

(Thoufands. 
Jf  you  multiply  1  place  by  2  places,    The  Produft  is  lb  many  1  o'S 

fas  the  Figure  denotes. 

As  your  own  Experience  will  eafily  difcover  to  you.  See  the 
making  of  this  Line  near  the  End  of  Sett.  4th  following. 

To  multiply  any  2  Number?,  as  thofe  in  the  laft  Cafe  2.2  by 
3,5.    See  Fig.  7.  Tlatc  A. 

Rule.*}  Extend  the  Foot  of  a  Pair  of  Compares  for  other  Mea- 
fure)from  1  to  2.2,  and  that  Extent  reaches  from  3.5  to  7.7  ; 

idly.  Or  the  Extent  from  1  to  3.5,,  reaches  from  2.2  to  7.7. 

idly,  Or  if  you  multiply  35  by  22  :  In  this  cafe,  what  is  called 
i,  2,  &c.  in  the  1  ft  part,  muft  be  fuppofed  10,  20,  &$.  and  what 
are  10th  parts  muft  be  called  Units,  and  if  both  Faftorsbe  id  or 
more  each,  the  Produft  is  Hundreds.  So  the  Extent  as  before 
from  10  to  22,  reaches  from  35  to  770  \  for  here  35  being  multi- 
plied by  a  Number  which  is  above  10,  is  fo  many  1  oo's  and  io's 
astheMeafure  extends  to.}  for  your  Infpeftion  fhews,  that  35  by 
10  is  350,  which  is  3  places^  *  and  if  for  any  Number  of  Tens,  the 
like.:  And  if  the  2d  Extent  be  beyond  10  on  the  Line,  it  is  rftill  €0 
many  Hundreds,  as  30  by  50  is  1500,  &c. 

And  Note,  That  whatever  you  call  the  larger  Divifions,  the 
{mailer  in  the  fame  Radius  area  10th thereof,  as  is  before  hinted, 
•and  the  contrary. 

Sect.  III.     ^Divifim  by  Lines,  three  Ways. 

As  1  have  fhewed  Multiplication  by  three  different  Lines,  and  by 
•each  two  ways ;  lb  I  intend  to  Ihew  how  to  divide. 

Vafe  iq  What  is  the  Quotient  of  21 8£  by  174.  ?  See  Fig.  4. 

The  Dividend  is  reprefented  by  the  leveral  fmall  Squares  and 
Parts  in  the  Superficies  a  r,  which  if  you  divide  by  the  fide  (a  1 74) 
tbe  Quotient  will  be  one  of  the  fmaller  fides  *  b  or  (174.  i). 

I  i  i  2  ."  ""  For 
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For  taring  divided  a  Line  (*,  17JJ  into  17^,  parts,  your  Divi- 
SbXy  and  made  a  little  Square  upon  each  part,  and  half  of  one  for 
the  half  -y  if  you  add  to  thofe  Squares  at  Right  Angles  lb  many 
as  will  make  them  up  2i8±,  and  as  m^ny  in  one  Row  of  Squares 
as  another }  yeu  will  then  find  that  the  Line  including  a  Right  Angle 
with  (a  174)  will  be  (a  V)  which  will  contain  124.  of  thofe  finall 
Squares,  and  is  coofequently  the  Quotient,  beeaufe  that  Quote 
multiplied  .in  the  Divifor  (*,  174.)  produces  the  Dividend  or 
Number  of  fmall  Squares  (*  cj=i  i8£.  And  the  fame  may  be  faid 
of  other  like  Superficies  and  their  Sides,  whatever  they  be  for 
Numbers. 

A  fecotid  Way  to  divide  by  Lines* 

What  is  the  Quote  of  7.7  divided  by  3.5  ?  (pg.  6.  for  I  make 
ufe  of  the  fame  Numbers  as  in  Multiplication^  to  prevent  Confii- 
fion  by  a  Multitude  of  prickt  Lines.,) 

j ft.  Take  1  from  any  Line  of  equal  Parts,  and  fiet  off  (d  1). 

zdly.  Set  the  Divifor  (d,  3.5 )  off  from  the  fame  Line  of  Parts* 

$dly.  Draw  the  Line  (1,  3.5)  and  produce  it  to  m7  dec. 

^thly.  Set  your  Dividend  (7.7J  from  34.  towards  n,  which  ex- 
tends to  7.7. 

5*Wy.  Through  that  Point  draw  a  Line  parallel  to  (1  m)  and 
Jtwilfpafs  through  the  Point  2.2  in  the  Line  (d  e).' 

6thly.  Take  the  Diftance  from  1  to  2-2,  and  apply  it  to  your 
equal  Parts,  and  you'll  find  it  2.2=sthe  Quote, 

Or  if  you  were  to  divide  7.7  by  2.2y>  the  Divifor  let  from  d  to  *9 
and  the  Dividend  from  a  toe:  If  a  Line  be  drawn  (1  4),  and  ano- 
ther Parallel  thereto  through  the  Point  r,  that  Line  will  paft 
through  [b  in  the  Line  de,  and  the  diftance  (1  b)  meafured  on 
the  fame  Line  of  equal  Parts,  will  be  3*5=the  Quote/ 

Gr  if  you  divide  770  by  3  5,  the  Method  is  the  tame  as  the  firft 
of  thefe,  and  77  by  22, the  fame  as  the  fecond  or  laft,  viz*  35* 
And  the  like  of  other  Numbers. 

A  third  Way  U  divide  hy  Lineu 


Suppofe  by  the  Line  of  Numbers,  fig*  7*  Plm  A.  you  would 
divide  770  by  22*  Extend  the  Gompaffes  from  to  to  22  (calling, 
thofe  10,  &c.  in  the  firft  Radius,  whiehare  i,  z,  &c.  and  thofe 
ioo's  i»  the  fecond,    w&ch  are  10,  20,  30,  «£**>  wd  the 

feme 


.1 
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fame  Extent  reaches  from  770  in  the  fecond  Radius,  backward 

to  35- 

Or  to  divide  770  by  35,  the  Extent  from  10  to  3 5,  extends 

backward  from  770  to ,  22.    And  the  like  of  other  Numbers. 

Sect.  IV.     The  direti  Rule  of  Trojwrtian  by  Unes* 

If  1  oft  °f  Sugar  coft  **/•  what  will  35^  coft  ? 

ifi.  By  the  Lines,  Kg.  6.  fet  10  from  the  Angle  to  1  (which; 
fuppofe  1  o,  as  if  the  1  was  hot  there })  then  let  the  22  s.  from  1  to 
2*2,  that  is,  from  10  to  22.    idly,  Set  the  third,  Number  from* 
the  Angle  at  d  to  3.5,  or  to  35.    Then  draw  a  Line  from  10  to- 
35=the  third  Number  given,  and  a  Line  parallel  to  that  through, 
the  Point  2.2  (here  22  will  pafs  through,  or  cut  the  Line  d  n  in 
7.7,  lb  the  Diftance  7.7  to  ^.5  (meafured  upon  the  Line  whereby 
d\  is  \o)  is77*.=2thevalueof  the  35%  of  Sugar.    I  have  done 
this  (as  I  laid  before,)  by  the  fame  parallel  Lines,  to  prevent  Con-- 
fiifion  by  a  Multiplicity. 

idly.  By  the  Line  of  Number^  Fig.  7.  If  12C  of  Sugar  coft 
25  /•  4/-  what  will  1  Tun  or  20  G.  coft> 

Extend  the  Compaffes  from  12C.  to  25.2,  and  the  fame  Extent 
reaches  from  20  C.  to  42/.  the  Anfwer. 

£K  2.  If  you  would  know  the  Intereft  of  90  L  for  a  Year  at  6  per 
Cent,  extend  the  Compaffes  from  100  backward  to  6  \  and  the  fame 
Extent  reaches  from  90  to  5.4/.  or  l.%  :  8  :  ssthe  Anfwer. 

idly.  To  Extraft  the  Square  Root,  take  half  the  Diftance  be- 
tween the  Square  Number  given  and  1 .  And  1  third  of  the  Di- 
ftance from  a  Cube  Number  to  1  is  the  Cube  Root,  taking  the  third, 
next  to  t. 

And  now  I  might  end  this  part  of  Arithmetick,  but  before  L 
do  I  fhall  fhew  the  making  of  a  Line  of  Chords  of  Numbers,  and 
a  Line  of  half  Tangents,  with  fbmethingof  their  Ufe,  and  that 
of  equal  Parts,  which  will  be  a  Preparative  for  thofe  who  would 
know  how  to  perform  Trigonometry  Geometrically. 

The  Line  of  Chords  is  90  Degrees  (or  equal  Parts  in  the  fourth 
Part  of  a  Circle)  fet  off  upon  a  ftraight  Line,  as  Bg .  8.  Plate  AL 
the  Degrees  (e  m)  are  fet  upon  the  Diameter  (e  c  n)  where  (e  60)  of 
the  Circle,  is  equal  to  Radius  or  the  Semi-diameter  of  that  Circle, 
and'***  equal  to  *»,  &c. 

Now  t<\  meafiire  any  Angle  by  this  Line,  extend  the  Compaffes 
from  e  to  60  in  the  Line  (e  »),  and  with  that  (fuppofe  in  Bg*  9.) 

fet 


*74    The  Srcft  Rule  of  Proportion  by  Lanes*  Ghap.  %. 

fet  one  Foot  in  fe,  and  defcribe  the  Ark  (r  *),  then  take  the  Di- 
ftance  (r  o)  in  your  Compares,  and  apply  it  to  your  Line  of  Chords, 
and  you'll  find  it  3  3  Degrees :  That  is  to  fay,  the  Line  or  Leg  (b  f) 
is  diftant  from  that  gh  33  Degrees  or  equal  Parts  of  the  Circle 
(d  m  e,  &c.)  as  thole  are  transferred  upon  the  Line  (e  d)  ±  £b  the 
Angle  (hfg)  or  at  /,  is  found  58  Degrees,  and  the  Sum  of  thofe 
two  Angles  dedu&ed  from  1 80  Leaves  the  Angle  (fg  hy  or)  at  g. 
And  the  Sides  of  this  Triaugle  are  meafiired  by  applying  them 
between  the  Compafles  to  the  Line  of  equal  Parts  (y  z),  Fig.  1  o. 

The  way  to  make  a  Line  v/Numhers  or  Logarithms  (commonly 

called  Gunter'j  Line?) 

m 

The  Line  (r,  10,  Plate  A.)  is  thus  made  :  firft,  Make  a  Line 
of  equal  Parts  according  to  the  Lenfth  you  intend  your  Line  of 
Numbers,  as  here  (o,  1000)  is  divided  a&ually  into  106  equal 
Parts,  and  each  Part-fuppofed  to  be  divided  into  10,  makes  1000; 
and  if  your  Line  were  defigned  to  be  much  longer,  you  might  di- 
vide your  equal  Parts  into  1 0000. 

idly.  Lay  before  you  a  Table  of  Logarithms,  and  from  that 
take  the  Logarithms  (omitting ;  the  Index)  of  2,  3,  4,  &c.'to  10, 
the  largeft  Diviiions  of  your  Line :  As,  for  2  1  find  the  Logarithm 
.3010300,  "but  I  take  Notice  only  of  the  three  next  places  to  tiie 
Point  agreeable  to  my  Line  of  equal  Parts,  as  301  taken  from  that 
Line,  and  fet  off  upon  the  Line  (1,  10,)  from  1  to  2  gives  the 
firft  of  the  firft  9  unequal  Parts  of  the  Line  of  Numbers. 


Then  I  find  1 4 
the  Loga-  I  5 
:rithms  of  <  6 

7 
8 

±9 


3  to  be 


•477 

.tf02 


Which  Logarithms 
taken  from  the  Line 


1  to  3 

1  to  4  Gives  you 

1  to^  the  other 


.778  f  of  equal  Parts,  and  y\to6    unequal 
.845     fetonthatofNum-j  1  to  7    Parts  of 
.903     bers  from  j  1  to  8  theLine  of 

.954 j  J  1  to  9  Numbers. 

Then  for  the  Sub-divifions  or  fmaller  unequal  Parts  ^  I  proceed 
in  the  very  fame  man  er  'till  1  have  let  them  all  off  from  1  (the 
beginning  of  the  Line  of  Numbers :)  As 


The 
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I  to.  LI 

I    to    1.2 

i  to  1.3 

1  to  1.4 

On  the  Line  of 

1  to  1.5 

Numbers. 

1   to  I.<? 

* 

1  to  1.7 

1  to  1.8 

t  to  1.9 

I    tO   2.1 

I    tO   2.2, 

&c 

The  Loga-  •041 

rithm  *c>79 

.113 

.  146    Taken  from  the 
.175        Line  of  equal 
.204        Parts,  extends 
♦230        from 
.255 
.278 
-322 
.342,   &c. 

I  have  been  more  particular  in  this  Affair  than  has  been:  ihewed 
before,  becaufe  I  find  moft  Perfons,  and.fome  even  the  Inftru- 
ment-makers  ignojant,  how  this  very  ufeful  Line  is  made  origi- 
nally'to  any  Radius,  which  depends  on  the  Magnitude  of  the  equal 
Parts. 

But  Note,  That  the  Line  of  Numbers  confifteth  of  two  fuch. 
Lines,  as(i,  to}  on  Plate  A*  Fig.  10.)  next  the  Fig.  7.  (or  Num» 
bers)  and  £b  from  10  is  numbered  20,  30,  &c.  to  100  on  the  2d 
Part,  which  is  made:  1  .Line  with  the  fir  ft,  and  muft  fb  be  made  bjf 
the  Artift. 

To  make  a  Line  of  equal  Parts* 

• 

To  make  the  Line  (o,  1000,  Fig.  10.)  imaginarily.  divided  into- 
1000  Parts,  or  aftually  into  100. 

ift.  I  divide  it  into  5  with  my  Compaffes. 

idly.  I  divide  each  5th  into  2,  which  makes  the  whole  into  io.'- 

Sdly.  I.  divide  1  tenth  Part  into  10  (as  o,ico^ 

4*bly.  I  take  (0,100)  between  my  Compaffes,  andfetting  1  Foot 
in  (i)y  the  other  extends  to  (i),  or  a  lothof  the  next  10th,  ancL 
fo  forward  divides  the. whole. Line  into  100,  and  each  100  muft  be. 
fuppofed  10,  in  taking  off  the  1  oooth  Parts  to  make  the  Line  of 
Numbers  by,  or  in  other  Ufes. 

The  Line'of.  half  Tangent /,.  is  the  Line  (c  m<>  Fig.  8.)'  made  by  lay- 
ing a  Ruler  to  (d),  and  the  feveral  Degrees  in  the  Quadrant  (e  m% . 
and  is  ufed  in  meafiirihg  fuch  ftiraight  Lines  as  pafs  through  the  - 
Center  of  a  Circle,  and  do  reprefent  Circles,  though- they  appear 
Right  Lines,  as  (c  m)y  (c  *),  (c  d\  &c.    The  Ufe  of  the  Line  of 
equal  Parts  has  been  fully  fliewnbef  ore  in  meafuring  Right  Lines,, 

.    and. 
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and  there  is  nothing  more  falls  within  the  Compafe  of  Lineal  or 
Geometrical  Aridunetick  •,  which  will  be  of  great  Ufe  to  fitch  as 
intend  to  Study  Geometry,  to  whom  I  recommend  the  [reading  of 
Euclid,  lib.  2.  1  lhall  therefore  proceed  to    • 


CHAP.    IX. 

Injlncmentcd  ^rithmetick 

INftrumental  Arithmetick  is  that  Part  which  Is  performed  by 
*  Instruments,  accommodated  with  Figures  or  Numbers  for  that 
purpofe.  Of  this  kind,  that  of  Neferh  Bones  "juftly  claims  the 
firft  Confideration,  as  being  the  moft  plain  and  eafy  Instrument 
for  all  Operations,  whether  in  Multiplication,  Divilion,  or  Ex- 
trad  ion  of  Roots. 

A  Defer  iff  ion  o/STeper'j  Bmes>  (See  Fir.  i.  Plate  A)  As  to 
their  Matter,  they  are  fometimes  made  of  Ivory,  and  then  called 
Bones,  fometimes  of  Box-wood,  and  then  called  Virgul*,  or  lit- 
tle Rods  *,  for  as  to  their  Magnitude  and  Form,  they  may  be  made  as 
large  as  you  pleafe :  But  the  common  Sort  are  each  Rod  about 
2.5  Inches  long,  and  .32  Inch  broad,  and  are  in  Figure  what 
Geometricians  call  a  Farailelopipedon,  which  is  a  long  Square 
folid,  bounded  withtf  Superficies,  (or  like  7,  8  e<  Dyes  joined 
exattly  one  to  another.} 

The  Number  of  thefe  Rods  in  a  Set  are  i  o,  that  is,  the  9  Digits  and 
Cypher,  befides  the  Index-bone  which  is  fixed  to  the  Box>  and 
hath  only  one  Face  divided  into  9  equal  Parts,  whereon,  the  9 
Digits  are  placed  as  you  fee  Fig.  1.  Plate  &  But  the  other  10 
have  4  Faces  each,  whereon  are  placed  the  9  Digits  at  the  top, 
and  an  Arithmetical  Progreffion  of  thofe  Digits  added  as  2,  4, 
<*  7  or  3,  9,  12,  &c.  And  whatever  the  firft  Figure  of  any  Rod  is, 
that  of  the  oppoftte  Side  is  the  Complement  that  makes  it  np  p. 
And  the  1  o  times  4  Faces  or  Sides  being  40,  contain  4  of  each  of 
the  9  Digits,  and  their  Series's  Arithmetical,  and  4  more  Faces 
are  of  Cypher^ 

Jhw  to  add  the  Figures  <m  the  Rods.   See  Fig.  12.  Plate  J. 

To  reduce  any  Line  of  Figures  on  the  Rods  which  ftand  ag^inft 
any  Digit  on  we  Index-face  jto  a  true  legible  lumbers,  you 

muft 


nxuft  b6gin  at  the  Ri&ht-hftnd ;  Ikw  to  add  the  Digits  fbmding  t 
againft  5  in  the  let,  <?%<  i.ojftAffcJAoYoji  feetter^ia  flpfJung-Jravr 
do  but  to  add  the  two  Digfc*  trigetibfec,  YbfcJ*  jfttoi  J^atrureeh  «ttaO 
lame  Slant  or  Diagonal  Lines,   as  4  is  4,   then  %  and  8  is  1 3  j 

1  an4'4^i5i  wduH  7  i  4CP5#tf\i4  w\%&d  3ilJ**  fc®#4 
is  7  ^  2  and  8  is  10;  iand  ti32>  and  2  is  43  1  ^d  tf  is  7 :  So 
that  fix  times  V234Y6789, "l^fbiuia  '740740734.. 

Sect.  U,  tyMffljffi. ;  J^pd^1^  *r  &w/. , :,i 


^f- 


£«*/?.  i.  What  is  the'Produft  of  '■34^19  by  25795  ;  'See' fig! 

13.  /v**^.  "     .  •  ••    ,     '         j 

Firft  tabulate  the  Multiplicand,  (or  either  Fa&or,  "but  the  larger :" 
is  raoft  ufiial ;)  that  is,  take  fo  many  KqcU  out  ofvbur  Sett^  that :  • 
the  firft  Figures  (or  thofe  at  the  upper'  End  of  gach  fyoa)  wfl[\r 
compofeyour  Multiplicand  in  order,  as  you  ieedbite.  Fig.'.  \5-l&t.\ 
Fl&c  A*  '.-*'.'* 

Then  looking  'for  the  Figures  of  your  Multiplier  feverally  in  J. 
the  Index-rod  next  the  Left-hand,  you  find  againft  each  its  re-  ' 
lpeftive  Produft  in  the  Multiplicand,'  as  Fig.  ty.  aforefkidL J  '; '.    ^ 

Quefi.  2.  What  i?  thfc  Produft  of  3040099  "by  2341  ?:  \l '      r   ''* 

fr  this  Example1      \  '      'J  J         -    -      J  ;:    4  '"J  -,n! 

there  being  3  Nines       \  °;       '  3^40999=^^6  Multiplicand/  i 

and  2  Cyphers  on  '  •    — ■  ,      *'  • 

the  oppofite  Sides,    Multiply^dby  1^=3040999/  r  :        ;      -  '\ 

whereof  are  2  Nines  by  4=1.2 163996  ''      '"'  <'  :1 

makes    5     Nines,  -    \>f  3±=9til997  --■ '  :'  '''   H  l     ,4  K  * 

which  is  one  more       '        by^i^6g¥99$  ':    -  J)  '  ;'    L  *•  J 
than  is  in  a  Settof  -     ■  ■■        •t«t-1  ~  *  4  ^  *:      '-"  * ]  ** " 

thefe  Rod*;  there-    .  .     ;li\%y7%6$9^wfa&*.  ,   -   . 

fore,  if  you  have  *-  •""    y        '-  \  '  '  ■    •-•''-• 

not  another  Sett9  you  may  eaiily.  f^pply :jtlw  XDefecl  by  ob- 
ierving  the  Produft  of  each  Figure  (as  you  go  on)  in  the 
Multiplier  ;  and  thoft  other  «&«&,  »M^  ttakittg  *hfe^)f'rfi6te 
extraordinary :  Thus  in  Multiplying  by  the  4  there  {zk  Kg:  iL) 
and  if  there  were  another  Rod  R>r  the  tlfird  Ntn£  if!  the  Multi- 
plier, I  can  eafily  fee  thefe  would  be  niore  (as  /?Jr.  15.  Plate  A.)  \ 


3>(fee2?£.  \6.Vlmji.)    But  I  kn6W  if  I  had  another  Rod  of  the 

Kit  fame 


2^3 '         Lifkumpitd;  drohrmtkk±  && T    Clap, 

Jape  iDfcijpt^yjiiett.wauM  Fig>  17;  J»fa 

which  wppofin^  tfaw^.  it  would  *aake  2997,  <thfc  t  is,  a  9  11 
tb^IifindinvtheTfcbuleti *adfothtre&i 


S®ct.  Ill*  Divifm  by  Nepefo  Bows  ok jRwfo 

What  is  the  Quote  of  23734*6;9Joi^4ivi4edby  253.24? 

An  Example  of  the  whole  Erocefs,  and  bf  what  "help  you  hare 
indivadim£rpmtheiRo45,i    S^e  FjfurP  \StPUtrjt. 

HencJe  it  appears,  that  t3lfe  Rom  are*  only  uftffuMn  eshlbi tilig 
the  Produfits  of.  the  Djtvifpjc  by- each  JFjjwre  put  in  the  Quotient* 
which  khowing^  you  proceed  in  all  other  Refpe&s  as  in  Divifion  of. 
Integers^  StEb*  5.  Chap**  1.  ec9  firft-  Tabulating  the  Divifor,  and 
theawhatfpeyejr  thp  Quote  be,  ^youhave  each  Figure  multiply'd 
inAeJJFfvi^^althpi^  I  haye  pnly  ..placed  in  the  Index-rod  die 
Figures  tha^.fei^the  Qppte above,  and  that  ill  the  Order  they 


wor^ananoy  it  ag^ws  wic»  common  wjiii 

ing  this iQjie&oh  aboye,  you  finding  that  2279.^ ~,~- «.  ^.««~ 

ber  on  the;  Rods  to„  and  lefe.  than. 2 3734JS  (the  iirft  Part  of  the, 
Dividend)  lpqfcing  agpinft  that  in  the  Index-jod  you  Had  9  •  there- 
fore put  9  in  the  Qtiote,  and  deduft  as  in  the  Example,  and  the 
Re^ucfcr,  (w£b  p  brought:  down  to  it)  is  94305?  i,  which  found  * 
mthe  Rods,  or  wh%t.is,pext  Jefs,  I  obferve  3  to,  fiand  againft  it,, 
which  I  put  in  the  Quote,  and,  £0  rpfoceed  with  the  reft  as  itl  the: 
Example,  which  is To- p  jailer  jhrtitjpillfervefor  ali. .  I  have  put 
the  Figures  of  the  Qjjbjft^^th^if:  refpe&ive  Divi^uals,  which, 
added  and  placed  as  afr^y^y*  it$_gropsr  place,,  i^  the,' general  Quo- 
tient required  93«724li&-_L_  .    ~    ' ' 

Sec*V  IV. TbeUje  of Nepert  Bones  or  Rods  mE#- 
.  v.j  ;  ■:-.  itmt*kfytbfi.iSfuateRotf. ..-• 

. W^is.;^ j&JMtt B)P«itf  t*43# % ^e« fljfri-.  . £*•*.-. St.***. 

3<  ?{<**,&•)  )     •.!..-.  v.  .'  •  .    ••    •     ,  ?ay«tf:  -Yiii.. 

iW*3  Having;  j^in^i^tSq»are..fI«iBber      ^    J         ,T 

gfaeiy^a*  ta^g^in^ntJj^NunjWsi  >y  the,     -r-~ 

;^^,HaT^:^!tHfliIte4:.of^;.Scyate-Qf  ;  ;;,*5tf 
rf», .9  pigite .aej^  .toward  .tfcft  R^frfaa^cl  ot.  i  *.8$<? 
tl&,  Jjidex-rod,,  you'll  find  tha^.  agjprift  4^  the  o  Reftsl 

next 


matt  Square  to  5  (ttofirft  pointed  towards  ttaLeft-haivl), there 
fta^^ritsrR\)bt4JLpqii ItheJ^id  fixed  Rod, . vi*..  2^ Vther6fdre  putk2 , 
in  tne  Root,  ami  dedi$T«:he  'fald  Square  4.  Ififi&^fo  .^pdtfiete 

relts  i«  -- i»rr»     t.'  r-'J '  <<    '<■    -J* 

3<My.  Having  broi^teias  ufual  the  next  Bnus^aow^'it1^ 
1 47.  Then  take  a  RoaJ,  1  whofe  uppermofi  NiijhWr  is/th'6  Jdoiilfte 
of  the  Figure  laft  putrfrr  that  Root  (here,4^)  and .  placfe  the  BLod 
of  Squares  to  the  Right-hand,  that  fas  you  ieeJf#£.  3,  Vtaie'B-.itx 
the  middle  Part  overdo)  then  look  in  £he  two  R6ds  next  the 
Right-hand  for  147,  *n£  the  next  lefs  is  ^p,  ?  right  againft  which 
on  the  Iixlex^CKi  ft^*^  3  $  therefore  put  3 nir^  'Root,' and  de- 
dutt.129  from  147,-awithe  Remainder  is  .lib'. 

4thly.  Having  placed  the  next  two  Figures  -t(6r  laft  Binary  of 
the  Square  .given)  toward  t^ie  Right-hamd  of  1 8l  they  make  1 85^ 
•  Then^Utce  two  Rods  (UOween  the  .Rods  of  the  Index,  and  that  of 
Sqi»E#^)fwlioJ[euTOermqft,1^ite  are  the*  double  of  the  2  in  tite 
Root  (as  you  fee  done  in^jf.  £f  rafpre&id  next  the  Right-haji<p 
and  took  in  the  3  Rods  next  that .  Hand  for  your  1S56,  which 
you  find  juft,  and  towards  the  Left-hand  thereof,  oh  the  Index-red 
ftands  4;  therefore  put  4  in  the  Root,  and  deducing,  you  lee 
Atfthing  remains,  -and .  that  234  is  the  Ropt  required.     This  J 
k*vew40km*eb  tttert  flnin  than  fas  kten  iom  before^  byVig.  3.  vghieh 
$m*\ttoJ!i>fhiim**f  the  Reds  ufm^tach  JDigit  put  in  tfojtqdt,  a*ut':dq$t 
not  but  it  is  fufficiently  Intelligible. 

EtotiVWf,  That  if  the  double  *>f  the  Figure  put  .in  the  Root  be 
mare  than  9,  you  muftput  two  Rods  next  the  Index,  which  begin 
with  the  Digte  jftf  tJtiat  double  -r  and  three  Rods  put  when  the  dou- 
ble of  two  piaces.isabove^p.  Thus,  if  9  His  tbeitrft  in  the.  Ropfc , 
thedowiWe  is  t8^  fol  put  two  Rods  between  the  Index,  and  the 
Hod  of  Squajeg,  beginning  with  1  *nd  8.  5o  alfa,  if  99  were 
the  two  firft  in  the  Root,  the  double  is  1 98  j  I  put  "therefore  three 
Rods,  beginning  with  1,  9,  and  8,  between  the  Index-rod  and  that 
.:©f  Squares,  tyc* . 

For  a  farther  Exemplification ;  extVaft  *heiSqttar6  Ro&t  by \ffe 
Bones  of  97  5  3  5  3 76.  •  See  the-WOrk -in  the  Margin. 
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t     ft.  .   t    :  ^      .   '  . 

'ffi.  Here  yon  find  81  .***"*•  .  '.  s*"** 

the  next  leifc  Sqtiare  to     Example  2=5975  3  5  *7^    (987$=Roofc 
97,  and  againft  it  is  9  in  *  81  -     * 

the  fixed  Rod  \  fo  you 
put  p  in  the  Root,  and 
deducting  8 1 ,  there  refts        "  , 

16 ,  and  the  next  Branch  '  *4S>%i 

or  Period  is  1653.,  ^        .  137<j9 

idly.  Doubling  91s  1$,      ",  -     — 

which  two  Rods  pla<rea.    '  r'18476 

next  that  fixed,  and  that       '        ;        ;' 118476 

of   Squares,   next    lihfe 

Right-hand -,  the  top  t>i- 

gits  will  ftend  in  this  Order,  fee  Bgi  19.  Plate  A.  and  in  the 

greffion  lower  you'll  find  againft  1504,  the  iiext  lefs  to  165  3,  ftands; 

8,  which,  put  in  the  Root,  -and'deduft  1504,  there-  refc  149  j 

which  wftfi  the  next  Period  makes  1495  "31 

idly*  Doubling.  98  is  196^  which  three  Rods  placed'  next  that 
fixed,,  and  that  of  Squares  towards  the  Right,  the  firft  Figures  on 
the  tabulated  Rods  will  ftand  thus,  fee  F/r.  20.  Plate  A>    And  in. 
the  Progreffion  theieof  lower  you'll  find  13769  \  againft  which 
is  7,f  which  put  iii  the  Root,  an&  the  1 3769  deduflred  from  14953,. 
there  Refts  1 1 84  \  to  which  bringing  down  the  next  Branch,  makes . 
1.1847$. 

4* hly.  Doubling  987  in  the  Root,  makes  1 974  y  therefore  ta- 
king 6  out  of  the  laft  Tablet,  and  putting  the  Rods  beginning  with. 
7  and  4,  the  topof  the  fix  Rods  will  ftand  thys,  fee  fa*  xi.  *And 
'in  the  Progreflron  lfcwer  you'll  find  on  the  5  Rods  next-  the 
Right-hand  118476,  againft  which  towards  the  Left-hand  upon 
the  fixed'  Rod  is  6:.  So  there  Refts  (0),  and  thfc  Operation  is 
finiihed: 

Sect.  V..  The  Ufe  of  Neva's  Banes  in  theExtraftp- 

on  of  the  Cube  Root. 

The  Rods  make  this  (which  is  reckonedthe  moft  difficult  Rule): 
▼ery  eafy,  &  Ibon  as  you  know  how  to  place  your  Virgute,.whica 
1  ihall  therefore  illuftrate  by  an  Example  of  tneir  Pofitioa  at  eve- 
ry Figure  put  in  the  Root,  as  I  have  done  in  the  preceding  Parts  of 
Aritbmetick  by  the  Rods. 

The 
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The  Cube  Kymber  given  muft  be  prepared  for  Extraction  by 
pointing  ovef  the  Units,  and  every  third  afterwards,  as  is  taught 
xn  extracting  Roots  of  Vulgar  intire  Numbers^  &c.  for  Example : 

What  is  the  Cube  Root  of  1 82284628  ?   See  Figures  22,  23,  24. 

Plate  A* 

lit.  The  firft  Figure  in  the  Root  is  found  by  placifig  youJr 
Cute-rod  next  the  Index-rod  -7  for  looking  011  the  former  tor  x  82 

(the  firft  Point  next  the  left)  you  find  the  next'lefs  to  be  125. 

*  * 

57 

* 

And  right  againft  that  125,  ftands  5  on  the  fixed  Rod,  which*  5- 
X  therefore  put  in  the  Root,  and  iubftra&ing  125  from  182,  there  : 
Refts  57.    To  which  bringing  down  the  next  Point  or  Branch,., 
"it  makes  57284*- 
.   452rtf 

54° 

5O616 

6668628 

'    Then  for  a  Divifor  to  divide  the  57284 :  Take  treble  the  Square  ? 
of  the  5  (in  the  Root)  which  is  75,  fee  Fig.  23.  Plate  A.    And  . 
having  tabulated  that,  and  the  Rod, of  Cubes,  as  you  fee,  I  find 
on  thofe  three  Rods  45216  the  next  lefs  to  be  taken,  againft  which 
in  the  Index  is  6,  which  I  put  in  fhe  Root :  To  which  45216 1  add 
540  (which  is  the  Square  of  6  in  the  Root  multiplied  in  three 
.times  the  5.  there)  and  the  Sum- is  50616}  which  fubftra&ed 
from  the  Dividend  ^72^4,  there  Refts  6668, ..  to  which  L  bring  , 
down  628=the.  third  Branch. 

8408>,    6668628- 

<*585943 . 
8232 

6668263 

365 

( 

And  it  makes  the  laft  Dividend  6668628 ;  and  treble  the  Square 

of  the  Root  (56)  make  9408  fa  DiviforJ  which  Tabulated  with 

the  Rod  of  Cubes,  as  you  fee  Fig.  24.  Plate  A.    I  look  upon  the 

Rods,  and  find  6585943,  to  be  the  next  lefs  Number  than  the 

6668628; 
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.$£68428  ;  and  againft  it  is  7  yi  the  Index,  wl^iah  7:1  jut  in  die 
Ropt":  Tjien  for  the  8x32  to  be  added  to  tjae  dumber  n$#  .above 
it,  I  multiply  3  tiifles  55  fin  the  Root)  by  the  £quare6f  7:tjxere  1 
^hd  the  Sum  is  666%%6$,  which  1  take  from  the  laft  Dividend 
;6(Jitj86;z8,  .and  the  Remainder  is  365  •,  to  which,  if  you  ddlre  De- 
cimal. Places,  you  may  put  three  Cyphers  towards  the  Right,  and 
To  proceed  as  before,  i  have  made  this  Example  fo  demonftrative, 
that  I  lhall  need  to  give  no  more,  for  by  the  very  lame  Method 
you  may  do  any  other. 

JSTote,  That  in  the  Divifion  (by  75J  the  next  of  all  on  the  Rods, 
and  lefs  than  the  Dividend  57284  is  52843,  againft  which  ftands 
7  xm  the  Index,  but  then  had  you  put  7  in  the  Root  inftead  of  69 
.yqu  would  ;have  found  a  Npmber  too  gre^t  to  be  deduced  .from 
.tfre  faid  Dividend  orRefolvend  0x84^  aud  therefore  I  takeftril 
the  nextl^fs  Number  which  ftands  againft  6. 

id  Note,  That  the  540  and  the  8232  are  placed  1  Degree'  to- 
wards the  Left-hand,  becaufe  they  would  fail  fo  if  put  under 
the  Tens  Places  ctf  the  Cube  of  the  laft  Figure  put  in  the  Root  j 
as  is  done  in  the  common  way  of  Extraflion. 

Note  alfoy  That  if  you  have  not  the  Rods'  of  ^Squares  and  Cubes, 
you  may  do  without,  either  by  placing  in  the  Room  a  Rod, 
whofe  fixft  Number  is  the  fame  with  that  which  falh  in  the  .Root 
(which  you  may  know  by  comparing  the  (Figuies  on  the  Rods  to- 
ward the  Left-hand  with  thofe  of  .the  Diyidend)  ox  by  making 
jthfim  (for  prefent  Ufe)  of  Papfer,  according  <o  the  wny  Exam- 
ples above  given  of  them,  tiU  you  get  the  Rods  of  Squares  and 
dbuhes; 

_  •  

Sect.  VL    Notation  and  Jtfwneration  of  the  Ifygmd 

Circular  hftrument,    (See  Vlatc  &) 

This  Inftrument  was  by  me  contrived  chiefly  for  Reduction  of 
Money,  Weight,  or  Meafure  into  Decimals \  or  for  finding  with 
Bale  and  Speed  the  Value  of  thofe  Fractions,  and  for  Multiplica- 
tion, Divifion,  and  Evolution.  It  is  marked  on  Plate  B.  witn  Fig. 
5.  and  confifteth  of  feven  Concentrick  Circles  fbelides  the  two 
outqnnoft,  which  are  Lines  of  Numbers)  as 

1 .  The  outward  or  lar#eft  Circle  ( fave  twoj  is  of  equal  Parts, 
to  which  all  the  reft  that  are  lefler  Circles  refer  in  t^ieir  Ufe ;  it 
.is  iirft  divided  into  10  Parts,  each  of  which  being  fubdivided  into 
ml  iqakes  100  Parts  j  and  each  100  Part  again  divided  into  10  by 

the 
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the^Diagonal  Luie-  (iooo,  4)  &g.  divides  the  whole  Circle  into 
yooo  equal  Parts.  So  that  for  Example :  To  find  in  that  Circle 
«j$7  ttau&ndth  Rarts,  you  have  7/50  in  the  Arch  of  that  Circle^ 
asd.7  in*  the  Diagonal  Line,  telling  the  Parts  upwards  froni^tfo.* 

2.  The  fecond  Circle  is  of  Englifh  Coin,  the  whole  reprefeut- 
Hig  1 /•  divided  into  20/.  each  Shilling  in  12  Pence,  and  each 
Penny  by  the  Diagonal  intQ  4  Farthings.  So  that  to  fet  off  13/. 
7  di  -J.9.,  look  for  13  j.  7^.  in  the  Ambit  of  the  Circle,' and  then, 
from  7  <£  telling  upwards,  you  fee  1  Farthing  in  the  Diagonal. 

$+  Thenext  inner  Circle  (which  is  the  third  from  thofe  of  Num? 
hers)  is  of  Beer  Meafure,  being  1  Barrel  divided  i^to  4  Firkins, 
each  Firkin  into  9  Gallons,  and  each  <3 a  Hon  into  Quarts  and  Pints 
as  you  fee. 

4.  The  next  inward  is  a  Barrel  of  Ale  divided  into  4  Firkins^ 
thole  into  each  8-Gallons,  and  thofe  again  into  Quarts  and  Knts. 

5*  The  fifth  Circle  inward  from  thofe  of  Logarithm?  is  the 
Pound  Averdupois  divided  into  16  Ounces,  and  thole:  edch  Ounce 
into  1 6  Drams* 

6+  The  next  inward  Circle  is  the  Hundred  Averdupois  divided, 
into  four  Quarters,  and  each  Quarter  into  28ife.    And 

7-  The.  innermoft  Circle  is  FootMealiire,  being  1  Foot  divided 
into*  1 2  Inches,  and  each  Inch  into  4  Quarters. 

&\id  all  thefe  Divifions  and  Subdivifions  are  actually  donej  and. 
not  imagined  only  as  fome  Scales  are,  which  are  of  little  or  no 
Ufe.  Andtuay  Quantity  in  the  feven  inner  Circles  is  eafily  pointed 
to  by  the  lame  Rule  as  given  for  the  two  firft  -,  from  thole*  of 
Numbers,  only  ia  thefe  there  are  no  Diagonals,  there!  being  no- 
need  of  themy  the  Parts'  being  fufficiently  exprefled  without. 

&  The  two  outermoft  Circles  are  Lines  of  Numbers,  whofer 
Ufes  follow*  after  10th* 

rRtduEiion  of  Decimals  by  the  Circular  Inffaument*. 

Qucft.  1  -.]  What  Decimal  of  a  Pound  is  i 3  / .  6d.  ±ql 

RuU.~}  Lay  a  Ruler  from  the  Center  to  1 3  s.  6d.  ±q/  in  the  fe* 

eond  Circle,  and  that  will  cut  in  the  Diagonal  Circle  .676,  which. 

iis  the  Aniwer. 

.  .  Qutft.  2-2  What  is  the  Value  of  .876543  of  a  Pound  Sterling  ? 
Rut*}  Lay- a  Ruler  to  the  Center,  and  to  876,  and  half  in  the 

Diagonal  Circle  (or  equal  Parts j  and  you'll  find  if  to  cut  in  the* 

Circle  of '  M6ney  17/.  <J^. 
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Queft.  %.}  What  Decimal  of  a  Barrel  of  Beer  is  ifrrkins^  Gal- 
lons, 3  Quarts,  and  a  Pint  ? 

Rule.'}  Lay  the  Ruler  to  the  Center,  and  the  Quantity  given  hi 
the  third  Circle  from  the  Line  of  Numbers,  ana  it  willfliewfti 
the  firft  Circle  the  Decimal  required  to  be  .7187,  or  apparently 
more  than  .7 1 8  and  4. 

Queft.  4.:]  What  is  the  Value  of  .875^43  of  a  Barrel  of  Ale  > 

Rule.'}  Lay  a  Ruler  to  the  Center,  ana  the  Decimal  given  in  the 
Diagonal  Circle  (I  mean  the  four  firft  Figures  next  the  Point)  and 
it  will  cut  in  the  fourth  Circle  3  Firkins,  4  Gallons,  and  about 
half  a  Pint.    - 

Queft.  5.3  In  3  Firkins,  5  Gallons,  3  Quarts  of  Ale,  how  much 
Beer  ? 

Rule£  Lay  a  Ruler  from  the  Center  to  the  Quantity  given  in 
the  Circle  of  Ale  Meafure,  and  it  will  give  in  the  Circle  of  Beer 
Meafure  3  Firkins,  6  Gallons,  2  Quarts  Beer.  And  in  like  manner 
Beer  is  reduced  to  Ale  Meafure. 

Queft.  6.}  What  Decimal  of  a  Pound  is  1 3  Ounces  1 1  Drams  ? 

Rule.}  Lay  a  Ruler  from  the  Center  to  1 3  Ounces  and  n  Drams, 
and  it  will  cut  in  the  Diagonal  Circle  .855. 

Queft.  7.3  What  is  the  Value  of  .876543  of  a  Pound  Averdupois  ? 

Rule .}  By  laying  a  Ruler  to  the  Center,  and  the  Decimal  given, 
it  will  fliew  the  Value  in  the  fifth  Circle  from  thofe  of  Numbers 
to  be  1 4  Ounces  and  near  half  a  Dram, 

Queft.  8Q  What  Decimal  of  a  hundred  Weight  is  2  Quarters 
21  round  ? 

Rule.}  Lay  a  Ruler  to  the  Center,  and  the  given  Quantity  in  the 
fixth  Circle,  and  it  will  cut  in  the  Diagonal  Circle  .687,  or  .6875. 

Queft.  9.}  Whatis  the  Value  of  .876543  of  an  hnndred  Weight  ? 

Rule.}  Laying  a  Ruler  as  in  the  7th  Queftion,  it  will  cut  in  the 
6 th  Circle  3  Quarters  1 4  Pound. 

Queft.  10.]  What  Decimal  of  a  Foot  is  10  Inches  3  Quarters  ? 

Rule.}  Laying  a  Ruler  to  the  Center,  and  the  Quantity  given 
in  the  7th  .Circle,  it  will  cut  in  the  equal  Parts  -895^  or  vifibly 
•895  and  more. 

And  a  Line  of  Numbers  being  delineated  without  the  largeft 
or  diagonal  Circle  (as  by  Rules  given  for  drawing  that  Line,  let- 
ting the  Parts  off  from  the  Center)  and  another  to  turn*  round 
within  it.;  you  may  by  them  domoft  Queftions  hi  Multiplication, 
Divifion,  and  Extri&ion  of  Roots  very  accurately,  as  by  Rules 
in  Chap.  8.   Or  thus;  Sqppofe  1  would  do  the  fecond  Queftion  in 

Seft.  4. 
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Sell.  4.  of  Chap*  8.  i.  e.  If  tiC.  of  Sugar  coft  /2$  :  4 :—  what 
will  1  Tun  coft  ? 

Turn  1 2  in  the  inner  Circle,  to  20  in  the  outer  Circle  ^  and  then 
againft  25.2  in  the  inner,  will  ftand  42  in  the  outer. 

Or  in  Caie  you  have  only  a  Cut  of  this  Inftrument  pafted  on  a 
ftrong  Board  that  will  not  warp  -7  you  may  do  thefe  Queftions  by 
the  Compaffes,  and  one  of  the  Lines  for  the  outmoft  Circle)  as  if 
20  require  30  j  what  will  50  require?  In  the  fecond  half  Circle, 
the  Extent  of  a  Pair  of  Compafles  from  20  to  30,  will  extend 
from  50  to  75,  the  fourth  Proportional  or  Anfwer. 

The  compound  Intereft  of  any  Sum  for  Years,  is  found  by  the 
two  Lines  of  Numbers :  As  that  of  /.650  for  five  Years  at  5  per 
Cent,  the  fifth  Power  of  1.05  is  the  Amount  of  1. 1  for  five  Years, 
whid!  multiplied  by  /./S50  gives  /.829  :  11  :— the  Anfwer :  For 

Turn  1  in  the  inner  Cir-C  1. 05* In  the  inner  f  i.t   lln  the  outer 
cle,  to  1 .0 5  in  the  outer^  1 . 1  C  Circle ftands^ i.itfC   Circles. 
Circle,  then  againft      ji.rtfr  Si.22r^ 

C1**1*  1 1.28)  =the  Amount 

of  1/.  for/ Years. 

And  turning  1  in  the  inner  Circlet  to  1.28  in  the  innermoft  Cir- 
cle j  againft  (S50  (the  Principal)  in  the  inner  Circle,  you  will 
find  8294-  in  the  outer  Circle,  the  Amount  required 

Many  other  Queftions  'might  be  propofed,  and  Ufes  fhewn  of 
this  Inftnuiqent ;  but  I  leave  it  to  the  Reader  to  find  out,  of  his 
own  accord,  to  exercife  his  Parts. 

«  m 

The  End  of  Infirumental  Arithmetic^ 


C  H  A  P.    X. 

V 

Algebraical  ^ritbmetick. 

I.  A  LGEBRA  being  a  Word  derived  from  the  Arabicl  Al- 
ii  g  iabr>  makes  it  probable,  that  the  Arabs  were  the  moft 
ancient  Profeffors,  and  great  Proficients  in  this  Art.  Although 
fome  have  afcribed  the  firft  Invention  to  the  Chinefe,  Indians,  or 
Per  fans;  fome  to  theGracians,  and  that  it  was  firft  propagated 
by  Plato,  though  it  was  kept  a  Secret  from  the  Principle,  that 

L  U  the 
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the  Divulging  a  Truth  was  profaning  of  it.  The  firft  Treatife  of 
this  Art  is  laid  to  be  wrote  by  Diefhantus,  extant  in  Latin  and 
Greek  *,  but  the  firft  European  Author*  was  moil  probably,  Lucas  de 
BurgOy  a  Fryar,  who  publifh'd  a  Book  of  this  Subje&  in  Italian, 
printed  at  Venice^  Anno  1 494*  yet  Scipio9  Cardan,  and  others  about 
their  time  firft  {hewed  the  Solution  of  Cubical  Equations.  The 
famous  Viet  a  was  the  Inventor  of  Specious  Algebra  about  1590. 
which  was  improved  by  Ought  red  j  and  the  Methods  of  folving 
Quadraticks,  by  Changing  the  fecond  Term,  and  by  Comp  I  eating 
of  the  Square,  were  with  many  other  excellent  Improvements,  in- 
troduced by  the  celebrated  Harriot,  who  was  contemporary  with 
Oughtredy  and  flourished  about  the  Year  1(^30.  And  ib  much  may 
futtice  for  the  Invention  and  Improvement  of  this  great  Art,    • 

II.  Some  define  Algebra  to  be,  the  Art  of  Re fitut ion  and  Compari- 
fon.  It  is  fometimes  called,  The  Analitick,  or  the  Art  of  Enquiring 
into  the  fundamental  Nature  and  Reafon  of  Propofitionsy  and  of  compofitg 
and  folving  Equations,  and  difcovering  Canons  and  Theorems  accordingly. 

III.  Algebra  is  either  Numeral  or  Literal ;  the  forme  •,  when  a 
Queftionis  folvedby  the  Numbers  themfelves  *  and  Literal,  when 
done  by  Symbols,  Letters,  or  Species,  reprefenting  the  Numbers 
in  a  Qpeftion. 

What  I  have  propofed  for  this  firft  Se&ion^  I  ihati  give  the  Rea- 
der in  this  Method. 

1  .  Shew  him  the  Chara&ers  and  Signs  uled  in  Algebra. 

2.  Say  what  is  neceflkry  of  the  Sy  mbois  or  Letters,  reprefent- 
ing Numbers  in  this  Cafe. 

3.  Of  the  Notation,  Numeration,  or  way  of  reading  Compound 
e  e  Quantity.  »  -  - 

4.  Of  the  Definitions  and  Explanations^  of  Terms  peculiar  tQ% 
and  ufed  in  Algebra* 

IV.  The  Lear ned  Algckrijlsx *for<  the  jnore  commodious  and  ex- 
peditious Way  of  Procefs  in  folving  Problems,  have  very  wifely 
agreed  upon  ^certain  Chara&crr,  whereby  Quantities,  or  the  Powers 
of  them  are  expreffed  and  connefted,  and  thfrMind  of  the  Artift  is 
briefly  and  methodically  explained,  which  would  appear  inconve- 
niently confuted,  fhould  words  at  Length  be  uled :  Thus, 


)    1 


Signs 


oCCu  I  ♦ 


MMMd 


■*■ 


I  Signs  or 
Characters. 


Jritbmeh 


4Mrf«*«fM*^M*«l 


r**7 


L  (or  _D) 
7  <or  c_) 


4 
5 


Their  Signification.  J  Literal  Examples  j  1  Numeral  Examples  : 

More, 

_Lefc  V    T    , 
Equal  t& 

TTranfpofedtofhei 

1    Right.  ? 

Multiply 'd  by 

Tranfpofed  to  the  Left. 

Divided  by 

{The   Difference  ? 
between  S 

Lefler  than 
Greater  than 
So  is  (when  in  the  , 
middle  of  4  Geo-  ( 
metrical  Propor-r1 
tionals.)  ) 

f  Continual    Geo-") 
\   metrical  Propor-  > 
v  tionals.  J 

The  Square  Root  of 

The  Cube  Root  of 


rSo  is  (v 
)  middl 
^  metrii 
V-  tional 


b  -f  4=rr. 
4+fc 

bxa^b*. 
zs&—A%  is  4  -j-bssc . 

4JL*. 
t"7  4. 


aa(or  a*) 
044  (or  4J) 

4444  (Or  4*) 


The  BiquadratRoot  of 

The  Root  of  the4) 
5th  Power,   or> 
furfolid  Root.  J 
The  Square  of  a 
The  Cube  of  a 
TheBiquadrat  of  a 


{ 


9 


a,  b,  d*  hm  r» 

Jbb=b. 


^44*  —  *. 
♦  V 


n. 


—<-').  f^aass?"} 


jbbbbb=b. 

*"=44. 
4*=444. 

4* =44444. 


3+2=5-  . 
3+2=5.  , 

*+3  =  5,  «  2=5-3- 

3x2=1 

3=5— 2;  is  2+5=5. 
3t"2=s|— 1.5. 

3  C«2=I. 
3C-2- 

3-  2  : :  5.  «•. 
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4 
5 

-•243=3.  for 

2'=4. 
2'=8. 
2<=l6. 

2*=32. 


Offer  Characters  left  ufed  are\  ajb  ufed  in  Surds,  fignifies  a  is 
Multiplied  in  the  Square  Root  of  b. 

(LJ  Right  Angle,  (a;  Square.  «)  Angle,  (a)  Triangle. 
(=P  Equilateral.  (&)  Involution,  obviating  that  fuch  a  Quanti- 
ty 13  fquared  j  and  («*)  Evolution  (or  that  the  Root  is  Extrafted.) 

LHa  V.  The 
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V.  The  Species  or  Symbols  ufed  m  Algebra,  are  Letters,  which  are 
placed  in  an  Operation  to  reprefent  the  Numbers  given  in  any 
QpefUon ;  and  thefe  are  commonly  Confonants,  as  b,  c,  d7  &c. 
But  the  Letters  put  in  an  Operation  by  Algebra  to  ftand  for  the 
unknown  Numbers  (or  thofe  fought  for)  are  ufually  Vowels.  And 
I  ihall  obferve  this  way  in  the  following  Work,  but  with  thole 
Limitations  which  1  think  are  very  neceffary. . 

i .  I  ihall  put  fuch  Confonants  to  .ftand  for  the  known  Numbers 
as  are  moft  expreffive  of  the  Things  to  which  thofe  Numbers  re- 
late \  and  the  like  for  unknown,  or  if  there  is  but  one  unknown 
or  Number  fought  in  a  Queftion,  I  ihall  always  put  (»)  for  it. 

2.  I  ihall  not  as  has  been  ufual  put  the  Letters  hi  a  Product  pro- 
mifcuoufly,  and  without  Order,  but  ihall  place  them  as  they  have 
Order  or  Priority  in  the  Alphabet  ^  whereby  or.e  and  the  fame 
Quantity  is  eafier  feen  in  contra&ing  manifold  compound  Quanti- 
ties, and  feveral  other  good  Ufes  may  be  made  thereof. 

VI.  Of  the  Notation,  Numeration,  or  way  of  reading  Algebraical 
Quantities,  it  may  be  obferved  from  the  foregoing  Signs. 

i.  Such  as  are  connected  with  the  Affirmative  Sign  +,  as 
'+         a+b+c+dz=fj  are  to  be  Read,  a  more  b,  more  c>  more  d,  equal 

to  f. 

Note,  Which  p,  though  it  hath  no  Sign  before,  is  (and  the  lite 
is  always  to  be  obferved,)  fuppofed  to  have  -f ,  as  being  always 
Affirmative. 

2  .  Such  Quantities  as  are  conne&ed  with  the  Negative  Sign  (— } 
as  *— £-—  c,  are  to  be  Read  thus  •,  a,  lefs  b,  lefs  c.  And  as  in 
the  firft  Example,  the  Numbers  fignified  by  by  c,  and  d,  are  to 
—  be  added  together  to  make  the  Number  reprefented  by  f :  So  in 
this  fecond  Example,  either  the  Sum  of  the  Numbers  reprefented 
by  b  and  c ,  are  to  be  dedufted  from  ay  or  elie  b  and  c  taken  from  a 
finglely,  b  from  *,  and  then  c  from  the  Remainder. 

Or  fuppofe  b+c— d=a  &p  ;  that  is,  the  Number  reprefented  by 
d,  being  deducted  from  the  Sum  of  thofe  reprefented  by  b  and  c  j 
Xfi  the  Remainder  is  equal  to  the  Difference  between  the  Numbers 
reprefented  by  p,  and  that  unknown  Number  by  a. 

Note,  That  fuch  Quantities  as  have  no  Numbers  ftanding  to  the 
Left-hand,  are  fuppofed  to  have  a  Unit  or  i-  thus  b  is  \by  c  is 
ic,  &c. 

mc—b+A—fina?  Here  the  Difference  between  pand^  is  to 
be  deducted  from  the  Remainder,  when  b  more  d  is  taken  from  c , 
for  'tis  Read,  c  lefs  b  more  (d)  lefs  the  Difference  between  p  and.  a 7 

for 
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for  (a)  being  unknown,  it  is  fb  likewife  whether  the  Excels  lieth 
in  *  or  fy  therefore  the  (co)  to  represent  the  Difference  is  ne- 

cefiary. 

3.  Such  Quantities  as  have  the  Sign  x  between  them,  are  com- 
monly expreffed  without  it,  and  the  Letters  put  as  in  a  Word  •, 
thus  axby  is,  a  multiplied  in  by  or  ab  j  cxbxp,  is  c  multiplied  in  by         * 
and  that  Produft  in  p,  but  is  moftly  put  thus  (hep)  5   and  bx  in  b 

is  bby  cxcxdxd  is  cedd,  or  c  lquared  in  d  fquared. 

Or  anc+bxpxr  is  awc+bpr,  that  is  the  Produfl:  of  by  p,  and  r 
added  to  the  Difference  between  a  and  c. 

4.  So  all  Quantities  having  the  Sign  (~)  maybe,  and  are  moft 
commonly  expreffed  by  way  of  Fraction,  the  Quantity  to  be  di-       v- 
vided   being  placed  over  the  other  thus,  a—b-^c+p  will  ftand 

^-  j  /.  e .  a  lefs  (&,)  divided  by  c  more  p. 

5.  Surd  Quantities  are  expreffed  with  their  proper  Marks  be- 
fore them,  as  &g—a  is  the  bquare  Root  of  the  Remainder,  when        */ 

a  is  dedu&ed  from  g.    So  alfo  ^p+ q— r  is  the  Cube  Root  of         \ 
the  Remainder,   when  r  is  deduced  from  the  Sum  of  p  and  q. 

Laftly,    *b~c+-y  which  is  the  Biquadrat  Root  of  the  Sum  when         \ 

(c)  is  taken  from  b7  and  that  Remainder  added  to  the  Quote  of  d, 
divided  by  q. 

But  fome  Examples  admit  of  a  double  Entendre. 

As  under  the  fecond  of  this  6th  Head,  wherein  c—b+d;  If  it 
were  not  for  the  Line  over  b  and  d,  inftead  of  deducting  b+d  from 
cy  b  would  only  be  fhewed  to  be  dedu&ed  from  the  Sum  of  c  and  d. 

So  alfo  intne  4th  above,  if  there  were  a  Line  over  b~c+p7 
it  would  ftand  thus  a— b-m  -c+p9  which  without  the  Line  (fuppo- 
fiug  ^=40,  k=2o,  cr=5,  and  /a=4)  would  be  but  2  j  whereas  with 
the  Line  'tis  5=38,  for 


rf— fc=20 

is  =2 
And  that  divided  by  c-j-p^io 


But  (with  the  Line)  4=40 
UCs(b)i_ 
Divided  by  c+pS~~ 


Which  deduced  is  =38 

€0  there  is  36  difference.  According  to  the  5th  Example  above, 
there  is  nothing  more  frequent  in  folving  Quadratick  Equations, 
than  to  have  Occaiion  in  the  Canon  or  Anfwer  to  ule  Lines  to  di- 

ftinguifh 


—I 
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ftinguiflt  ifrhat  Quantities  are  to  hare  their  Roots  extra&ed,  and 
which  are  not,  as  uzz+/bc+p—d  \  that  is,  (u)  is  equal  to  the  Re- 
mainder, when  (d)  is  deducted  from  the  Square  Root  of  the  Sura 
of  (/>)>   and  (b)  multiplied  in  (c)y   as  if  b  be  itf. 

The  Numbers  to  which  Equa- 
tion difcover,  from  the  Letters,  0-1$ 

the  Value  of  («),  and  fo  you  muft 

unfold  any  Canon  of  Species.  Produ£fc=48 

But  had  not  the  Line  been  drawn  More  p=  1 6 

over  ta+p,  it  would  have  fliewed  ■  , 

that  the  Root  is  to  be  extra&ed  of  Sum=64 

bc+p~-dy  which  would   give  too        Square  Root  of  which  is  8 
much.  Lels<fc=3,  fb(*=5.) 

7.  In  the  new  Notation  -  is  often  exprefied  a~   j  ^  is  a~2  • 

^  is  4"""^  -4  eaT"4,  &c.  And  is  Read  one  divided  by  4  j  1  divi- 
4  4 

ded  by  4  Squared  \>  1  by  4  Cubed,  &c. 

Alio  a7+b*9  Sec.  is  the  7th  Power  of  4,  plus,  the  8th  Power 

of*.    And     .\  is  wrote  4+lr1,  &c.   a7+b7x   1    isa7+b7x*+b 

4+*  T+b 

that  is,  1  divided  by  4  more  b  \  and  the  7th  Power  of  4  more  the 
7th  Power  of  b  multiplied  in  1  divided  by  4  more  b. 

Likewife  -5  fc,-jl>\  &c.  is  in  the  new  Notation  ^%b  \  a  b*>    &c. 

that  is,  1  divided  by  the  Square  of  4  multiplied  in  b ;  one  divided 
by  the  Cube  of  4  multiplied  in  b  fquared. 

And  ^-S  =4,+fc*  x~£-,ss4«+J'  x  4+i"^1 ;  #.  r.  the  furfolid  of  4, 

more  that  of  b>  divided  by  4  more  b\  is  expreffed  alfo  4'4-^x 

-^-r.    Or  rather  4*+*,x4"+V~I. 

VII.  An  Alphabetical  Explanation  and  Definition  of  moft  Terms 
ufed  in  Algebr^  which  the  Reader  may  have  Recourfe  to  as  he 
finds  Occafion  •,  for  having  well  underftood  what  is  above  in  this 
Seftion,  he  may  pafs  this  Head,  and  proceed  to  Addition,  &c 

Abfolute  Quantity,  or  Abfolute  Number*'}  Is  fuch  a  known  one  as 
Ijoffeffeth  one  Side  of  an  Equation,  as  u  +cu=b,  here  b  is  the  Ab- 
lolute  Quantity,  whole  Value  is  known,  and  is  free  from  any  De- 
pendance  or  Power  of  any  other.  Or  it  is  one  marked  with  the 
Sign  +,  contrary  to  Negative  marked  — * 

Affirmative 


\ 
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affirmative  Quantities.'}  Such  as  have  either  no  Sign-fcefbre  them 
or  are  marked  with  +  j  fo  a+b  are  both  Affirmative  Quantities,  as" 
by  the  lafh 

Algorifm.]  Is  the  Operations  in  the  feveral  Parts  of  Ahebra 
practically  handled.  ,<b 

Algorithm.']   The  Parts  of  fingle  Arithmstick,    as  Numeration 
Addition,  Subftrattiov,  &C. 

Arithmetic k  of  Infinites."]  The  fame  as  infinite  Series,  or  converg- 
ing Series. 

Adfetied  Equations.]    When  in  a  Quadratic!:  Equation,  (which 
fee  Sell.  10.  in  this  Chap.)  the  unknown  Quantity  is  in  i  Term 
and  its  Square  in  another. 

Analogies.]  The  lame, as  Proportions,  as  the  Analogy  of  thefe 
four  Quantities,  a.  b  :  :  c.  d;  &c.  and  becauie  the  Rettangle  of 
the  two  Extr earns  is  equal  to  that  of  the  means  y  therefore  ad=bc 
the  Analogy  being  converted  to  an  Equation. 

Approximation*]    See  Converging  Series. 

Arithmetick  of  Negatives.]    See  Negative  under  N. 

Binomial  Quantities  or  Roots.]  Thofe  confifting  of  two  Names 
Terms,  or  Members,  conne&ed  together  by  the  Sign  +,  as 
u+d7  Sec. 

Coefficients  ]  Thofe  Numbers  or  known  Quantities  in  a  Quadra- 
tick,  &c.  Equation,  which  are  (in  the  fecond  Term  commonly) 
multiplied  in  the  Root  of  the  firft  or  unknown  Quantity,  as 
uu-^ibuy  here  ib  is  the  Coefficient :  And  Note,  That  where  there 
is  no  Number  nor  Quantity  multiplied  in  the  Root  in  the  fecond 
Term,  then  i  or  a  Unit  is  the  Coefficient,  as  uu±u  is  zzuu  +  iu~ 
See  Compleat  ing  the  Square. 

Compound  Quantities.]  Are  fuch  as  are  either  the  Product,  Sum^ 
or  Ditference  of  two  or  more  fingle  Quantities  :  Thus  (*  p)  is  a 
Reftangle  compounded  of  u  and  p>  u+d,  or  «—</,  the  Sum  or 
Difference  of  thofe  two  Quantities  u  and  d. 

Compleating  a  Square.]  This  is  to  Square  half  the  Coefficient : 
As  flipjpofe  two  Members  of  a  Square  uu+bu  be  given }  to  find 
what  Quantity  muft  be  put  to  compleat  the  Square,  is  to  fquare 

b  bb  hh 

half  the  Coefficient  or  -%  which  Square  is  -.  fo  that  m+bu+— 

is  a  compleat  Square  :   For  Proof  of  which  you  may  multiply 

*f-   (which  is  the  Root  of  that  Square)  in  itfelf.    And  if  this 

were  a  Quadratick  Equation,  this  Square  of  half  th«  Coefficient 

muft 
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muft  be  added  to  both  Parts  of  the  Equation,  as  admit  uu+b*: , 

half  the    Coefficient  be^ng  fquared  and   added,    will  make  it 

4  4 

Cotnpofin?  an  Equation.1]  Is  the  way  of  proceeding  (to  refolve  Pro- 
blems; *tiif  we  make  fome  Quantities  in  the  Queftion  equal  to  fome 
others ;  (fee  Refolutlon  of  Equations.)  As  if  I  were  asked,  what 
Number  that  is  which  being  multiplied  by  7,  and  that  Produft 
divided  by  3,  the  Quotient  will  make  1000,  abating  half  the 
Number  fought  ?  Here,  to  compofe  this  Equation,  I  put  u  for  the 
unknown  Number,  or  that  fought }  then  7  times  that  is  ju  j  that 

divided  by  3,  makes  — .     Then  putting  b  reprefent  1000,  this  E- 

3 

quation  is  compofed  from  the  Nature  of  the  Queftion,  viz*  7*=*— *. 

(See  this  Equation  refolved  under  the  word  Refolution.)  And 
where  the  Quantities  in  the  Propofition  or  Problem  can  be  reduced 
naturally  into  Analogy,  then  that  Analogy  is  reduced,  or  an 
Equation  compofed  from  it :  See  Analogy. 

ConfiruRion  of  an  Equation.]  Is  to  demonftrate  Geometrically  the 
Truth  of  the  Equation,  and  Canon,  from  Lines  or  Geometrical 
Figures  laid  down  for  that  purpofe,  as  Simple  and  Quadratick 
from  the  Sides  of  Triangles  and  Arks  of  Circles  j  and  Cubical 
from  the  Parabola  and  Circle,  &c. 

Converfion  of  Eanations.]  Is  properly  the  converting  of  an  Equa- 
tion into  that  which  is  not  io,  1.  e .  into  Analogy,  as  if  adssbc ; 
then  it  follows,  that  as  the  Quantity  a  is  to  c  or  b,  ft>  is  the 
other  of  them  to  d,  viz.*  a.b  : :  c.  d.  See  Analogy,  of  which  Ex- 
ample  this  is  the  Converfe,  and  they  ought  both  to  be  remembred. 
But  fome  call  this  following,  and  the  like  a  Converfion,  (but  1  call 
it  Reduftion  by  Multiplication,  of  which  more  under  Reduction 

of  Equations,)  viz.  *-+cd=py  this  by  multiplying  each  Member 

by  the  Denominator  (r),  gives  u +cdr^=pr9  &c.  of  an?  other. 

"  Converging  Series.]  Lines  converge,  when  two  right  .ones  pro- 
ceed nearer  and  nearer  to  each  other,  'till  they  meet  in  a  Point 
where  they  make  an  Angle :  So  in  Numbers,  it  is  the  orderly  ap- 
proaching nearer  and  nearer  to  the  Truth  (as  to  the  Root  of  a  furd 
Number  or  Quantity)  by  the  common  Rules.  Examples  hereof,  fee 
Settion  the  1 3th  following :  Note,  Sometimes  this  Method  of  Procefs 
is  called  alft  Arithmetick  of  Infinites,  Infinite  Series,  and  Affroxiniation. 

Contrahendi 
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Contraction.]  This  in  Algebra  is  to  leave  out  all  repeated  or  fu- 
perfluous  Terms,  or  fmgle  Quantities  \  as  4*fc—:3c+5c—  sab9  this, 
contraftedis  ab+ic,  for  $ab9  lefs  34ft,  leaves  ab  j  and  5*?,  lefs  3c, 
leaveth  2c  Soalfo  7««+3p«— J«— 3^  is  7a— J  j  for  firft,  (a)  be- 
ing in  each  Member  10,  may  be  left  quite  out,  and  then  'tis 
7*  -f  3^— .</—  3P  •  fecondlyj  +3p  and  —  3^  deftroy  each  other:  So 
there  refts  but  7a—  d  or  the  Total,  and  the  like  may  be  obferved 
in  Contraction  of  other  Quantities. 

Calculus.']  A  Term  in  Fluxions:  It  is  either  Calculus  InttgralUy 
which  is  the  Method  of  finding  a  flowing  Quantity  to  any  Fluxion 
given  j  or  elie  Calculus  Differential  is  j  which  is  the  way  of  finding 
a  Fluxion  of  any  flowing  Quantity.  \ 

Canon.]  As  it  relates  to  Trigonometry  9  is  the  Rule  or  Proportion 
by  which  an  Angle  or  Side  ot  a  a  is  found  j  the  Tables  of  Arti- 
ficial Numbers  (Logarithms,  Signs,  and  Tangents)  are  fometimes 
called  Canons  j  but  in  Algebra  it  is  a  refolved  Equation,  being  the 
Refuit  of  an  Operation,  and  is  the  Value  of  fbme  unknown  Quan- 
tity in  known  Species,  or  Numbers,  which  being  wrote  down  in 
Words,  contains  a  plain  General  Rule  for  the  Solution  of  any  Que- 
ftion  of  like  Nature  j  which  is  one  of  the  great  Excellencies  of 
Algebra. 

Cbjfick  Powers.]  Algebraick  Powers  of  Number  or  Quantity  j  for 
the  firft,  fee  Chap.  1.  Sell.  1.  of  this  Treatife }  whence  it  follows, 
that  the  Powers  of  any  Quantity  will  ftand  thus,  *=a  Root}  u*sss 
the  Square  or  fecond  Power }  »*s  the  Cube  or  third  Power  *  *4— : 
the  Biquadrat  or  fourth  Power  of  a,  &c.  See  Extra&ion  of  Roots 
in  this  Chapter,  Sett.  6. 

Cubick  Equations.]  Vide  &#.  12.  of  this  Chapter. 

Dcpreffion,]  This  Word  is  ufed  in  the  Solution  of  Cubick  e  * 
Equations,  where  the  Equation  is  depreffed  or  reduced  from  one 
of  the  third  Dimenfion  to  a^Quadratick  -7  that  being  one  of  the 
ways  of  refblving  Cubical  Equations:  Or  Depreflion  is  the  Re- 
ducing of  an  Equation  by  Divifionj  as  j>*H+i»*=c*~-dH  by  divi- 
ding by  p-f  </,  that  Equation  is  reduced  to  ^2=  rrn,  firft  expunging' 

or  cafting  out  («),  becaufe  found  in  each  Member  or  Term  of  the 
Equation:  See  this  Chapter,  Sett.  5. 

Difcrete  Proportionals.]  Are  Numbers  or  Quantities,  where  there 
is  the  fame  Proportion  between  the  third  and  fourth,  as  between 
the  firft  and  fecond  \  but  not  the  fame  between  the  fecond  and 
third,  as  in  u.  b : :  h.  k7  there  is  the  fame  Analogy  between  b  and  *, 

Mmm  as 
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as  between  «  And  by  but  not  the  like  between  b  and  k>  fo  that  'tis 
alfo  called  DisjusS  Proportion^  in  Number  3.  7  : :  12,  28. 

Dimenfions.}  In  Equations*  where  the  firft  Term  is  uuun>  that 
is  one  of  4  Dimenfions  ;  ww  is  an  Equation  of  3  Dimenfions j  **„ 
of  2,  <£r.  »  being  unknown. 

Equation -2  An  Equation  in  Algebra  is,  when  ow  or  feverai 
known  or  unknown  Quantities  are  made  equal  to  other  Quantities 
upon  a  due  and  regular  Procefs  of  Compofmgy  (fee  that  Word^  as 
if  *+c— 4zzrs+t*y  that  is,  «  more  c  lets  </  is  equal  to  r  multiplied, 
in  J-f-ftt,  which  Equation  is  refolved  as  under  Refolution }  fee  alio 
Simple,  Quadratic*,  Cubical^  and  Lateral  Equations  in  this  part. 

Evolution.*}  Is  marked  a*,  (or  the  Extraction  of  a  Root,)  and 
tells  us,  that  the  Number  or  Quantity  before  which  it  ftands,  is 
the  Square  Root  of  fome  other.  Step  referred  to  in  an  Algebraic*! 
Operation. 

Exponents."!  Are  thole  fmall  Figures  placed  almoft  over  any 
Quantity,  to  fliew  (or  expound)  what  Power  of  the  faid  Quantity 
is  expreifed.    See  Coffick  Powers  above.    And 

Exponential  Quantities*}  h  a  Term  in  Fluxions,  thefe  being  fiich, 
Quantities,  whofe  Exponents  are  variable  or  flowing  Quantities. 

Fluxions.}  Are  defined  to  be  the  Dottrine,  or  Algorithm  of  the 
infinitely  finall  Increment  or  Decrement  of  variable  and  indeter- 
minate Quantities  :  For  the  beft  Notion  we  have  of  Generating 
a  Line*  is  by  the  Motion  of  a  Point  1  of  a  Surface  by  the  Motion 
of  a  Line  j  and  of  a  Solid  by  the  Motion  of  a  Superficies  :  Now* 
as  this  Increafe  of  a  Figure  by  Local  Motion,  is  termed  a  flowing 
Quantity ,  fo  the  Velocity  of  tnat  Increafe  of  the  flowing  Quantity, 
is  called  *  Fluxion  j  and  is  diftinguiflfd  from  the  Character  or  Sjrm- 
'  Bol  of  the  flowing  Quantity  by  a  Point  over  it,  &c  which  is  a 
kind  of  Artificial  Algebra,  but  is  wrought  by  Rules  peculiar  to  it 
felf,  being  a  late  Invention  and  a  great  Improvement. 

Filming  Quantities.}  See  Fluxions  above. 

Generating.}  In  Geometry  Points  Lines  and  Superficies  generate 
as  under  the  word  Fluxion  -7  or  in  Arithmetick,  what  is  produced 
by  Multiplication  or  Involution  is  a  generated  Number  or  Quantity 
in  Algebra. 

Homogeneal.}  Is  of  the  fame  kind:  So  fiich  furd  Roots  as  have 

r 
the  lame  radical  Sign  are  Homogeneal,  as  */*£>    jac  et  j  */cd, 

s^hrlei  \Slpi  Vg,  &c    See  this  Wordin  the  btrodutt i on*  Sett,  u 

* 

Homologous.}^ 
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Homologous.}  In  a  Proportion  of  four  Quantities,  If*.  l\\  c.  d. 
iere  the  tw*  Antecedents  u  and  i  are  Homologous  as  are  the  two 
-Confeqtients  £  and  W,  85c.  and  u  is  Homologous  to  c*  *8  btod. 

Heterogeneal.}    (Of  different  kind  y)  So  Surds  are  Htterogeneal  when 

their  radical  Signs  are  not  the  lame,  as  */bc  j  V»>  V'JVV  Sec. 

Infinite.  Series."}  See  Converging  Series  above,  and  Chaf.  10.  follow^ 
ing,  Sett.  13. 

Involution.*}  Is  marked  ©-,  and  fliew^  that  the  Quantity  before 
which  it  ftands  is  the  Square  of  fome  other  which  is  referred  to  $ 
the  Contrary  to  Evolution. 

Ineffable  Quantities.}  Surds,  whofe  Roots  can  only  be  exprefled 
by  the  proper  radical  Signs.  . 

Irrational  Quantities.}    The  fame  as  Ineffable^  kft  above. 

Lateral  Equations*}  Simple  Equations,  which  have  but  one 
Root. 

Like  Signs.}  Thofe  Quantities  in  Algebra  which  have  the  feme 
Sign,  as  +b+c+d>  or  —  t— c— dy  &c. 

Like  Quantities.}  Such  as  have  the  fame  Symbols  or  Species,  as 
Xihcdy  i+bcdy  ibed,  &c.  there  being  the  fame  Number  of  each 
I-etter. 

Maximis  and  Minimis.}  Is  a  Term  ufed  in  Fluxions.  It  is  a  Me* 
thod  whereby  Problems  are  refolved,  which  require  the  greateft 
jor  leaft  Quantity  attainable  in  that  Cafe  ^  it  is  a  ftable  Quantity 
naturally }  and  therefore  to  determine  to  a  Maximum  or  Minimum 
in  any  flowing  Quantity,  is  to  make  it  a  permanent  Quantity. 

Members  of  an  Equation.}  Thofe  Quantities  contained  between 
every  Sign,  2LS*b+d**-cpz2r,  here  ah,  du>  cfy  and  r,  are  the  four 
Members  or  Terms  of  this  Equation. 

Moments.}  A  Terra  in  Fluxions  according  to  fome  ;  being  fuch 
Parts  of  Quantity  as  are  in  a  continual  Flux,  either  decreafing  or 
increafmg :  Or  rather,  Moments  are  the  beginning  f  of  the  gene* 
rating  Principle)  of  Magnitude,  and  are  themfelves  no  Magni- 
tude conceiveable,  becaufe  infinitely  (mall. 

Multinomial.}   See  Polynomial. 

Negative- Signs.}  See  under  the  laft  Article  (or  Head,)  among 
the  Charifters  ufed  in  Algebra  for  (— ). 

Negative^  or  the  Arithmetic  of  Negatives.}  Is  that  kind  wherein 
Negative  Numbers  or  Quantities  are  employed,  which  are  known 
T>y  this  mark  (—)  before  them. 

M  m  m  2  The 
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The  Numeration  is  no  more  than  only  adding  the  Words  Clefs 
than  nothing^  to  what  is  wrote  down  5  as  — a>  or  —7  is  read,  d 
lefs  than  nothing,  or  7  lefs  than  nothing,  and  —.75  re -is  that  De- 
cimal lefs  than  nothing. 

Addition.]  Shews  the  adding  of  Negative,  to  Negative  or  Affir- 
mative, as  by  the  Rule  of  adding  the  Quantities  of  like  Signs  to*- 
gether,  and  taking  the  Difference  for  the  Sum }  as  the  Sum  of 
— 7-f — 3  is  —io  ;  —7+3  i*— 45  and  I2-J — 13=— i. 

Subftrattion*]  Is  done  by*  changing  the  Sign  of  the  Subtrahend, 
and  then  adding  the  Quantities-,  as  from  —7  take  3,  refts  —  4} 
from  —7  take  3A  refts  — 10  -0  and  if  from  12  you  take  —  13,  there 
refts  25,  &t. 

Multiplication!}  Is  nothing  difficult,  for  you  only  obterve,  that 
if  Quantities  of  like  Signs  be  multiplied,  the  Sign  of  the  Produft 
is  Affirmative  or  -f  ^  But  if  the  Faftors  have  unlike  Signs,  the 
Sign  of  the  Produ&  is  Negative  or  —  :  Thus  —7  by  —3  is  21, 
andfo  +7  by  -^3  }  but  7  by  —3  is  —21,  and  —12  by  13  is  —156, 
&c.    And  the  fame  Rule  fervethfor 

.  Divifum  of  Negatives.']  As  to  prove  thole  in  Multiplication, 
I21 7-  —7  quoteth  —3 ;  —21  -7-— 3  quoteth  7  -,  and  —  \  567- 1 3= — nv 
All  which  you'll  find  farther  Illuftrated,  with  Variety  of  Exam- 
ples, Sett.  3.  of  Chap.  7.  alio  Sections  2,  3,  4,  and  5  of  this  Chap. 
10.  and  the  laft  of  my  Examples  iix-Converpng  Series  near  the  end  of 
the  Book. 

Nome."}  Whence  Binomial,  Trinomial,  and  Multi-  (or  Pblyno- 
mial,)  i.  e.  Roots  of  2,  3,  or  more  Names  }  lee  thofe  Words. 

Numeral  Algebra."}  When  the  Work  is  performed  Algebraically: 
with  Figures  or  Numbers,  and  not  Letters. 

Periodical  Degreesx  or  Parodical.]  Of  the  Terms  of  a  Cubical  e* 
Equation,  are  when  the  Exponents  of  the  Powers  therein  rife  or 
fell  gradually  man  Arithmetical  Ratio,  as  a4—  59^+1 1 54»*-*8o8o» 
5=—  1 2000,  &c.  are  "regular  Biquadraticks,  having  all  their  Terms 
in  a  gradual  Order. 

Permanent  Quantities."}  In  Fluxions,  fuch  Quantities  as  are  inva- 
riable without  Motion,  or  at  Reft,  and  con&quently  have  no 
Fluxions  to  them.. 

Powers  of  Quantities.}  See  that  of  Numbers,  Chap.  t.  Se&:  1.  or 
Exponents  here  below ;  as  u  or  c,  &c.  are  Roots  or  firft  Powers, 
%u  or  cc  are  Squares  or  fecond  Powers,  uuu  or  car  the  Cubes  or 
third  Powers*. 

I  _  Power  \ 
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Power  j  to  raife  the  Powers  of  Numbers  to  that  of  any  other. J- As  lup- 
pofe  I  raife  the. Root  (b)  to  the  fame  Power  as  cccc  or  c4,  this  is 

to  multiply,  fe  in  ifcfelf  ec,  to  bring  it  to  the  fourth  Power  or  Bi- 

i 
quadrat :  Or  fuppofe  \/82  were  to  be  multiplied  by  2,  here  2  muft 
be  raifed  up  to  die  lame  Power  or  Cube  with  the  82,  and  it  will 

9  3  1*3 

ftand  either  2V82,  or  \/Sx<s/%i  =  \/6$6'7  this  will  beof  Ufe  to 
obferve,  when  you  come  to  the  Do&rine  of  furd  Quantities,  Se ft .  7... 
of  this  Chapter. 

Polynomial  Roots  or  Quantities.]'  Thofe  which  confift  of  above 
three  Names  o& Numbers  j  as  *+'+'+»>  &c. 

Pofitive  Quantities.']  The  fame  with  Affirmative,  which  are  thofe 
that  are  marked  with  or  follow  the  Sign  +,  or  elfe  fuch  as  have- 
no  Sign  before  them* 

Quantity. J  In  Algebra,  either  that  fought  for,  or  thofe  given  in 
a  Queftion,  or  they  are  all  thofe  Symbols  which  reprefent  any 
Number.     See  Simple,  Compound,  Surd,  and  Variable  Quantity. 

Quadratick  Equations.]  Are  fuch  (or  reduceable  to  fuch)  as  have 
■theSquare  of  the  unknown  Quantity  in  the  firft  Term,  and  the 
Root  (or  that  multiplied  in  fome  known  Quantity)  in  the  fecond 
Term,  as  uM+bn+cssrs^  See  two  SortSi  SeSion  the  10th  of  this. 
Chapter. 

Rational  Quantities.].  Either  fuch  whofe  Roots  can  be  extra&ed . 
accurately  \  or  fuch  as  are  already  the  Root  of  feme.  Quantities,  t 
or  which  want  no  Extraction. . 

Raife  the  Powers  of  Number  or  Quantity.]    See  Powers. 

Radical  Sign.'}  Are  a/  for  the  Square.  Root  ^  Jtf  for  the  Cube ;  vC 
for  the  Biquadrat  Root,  &c.  lee  Roots  and  the  Powe rs  in  the  Arti- 
cle preceding,  of  Algebraical  Characters :  And  alfb- 

Roots  of  Quantities."}.  Are  either  (in  Algebra}  put  a&ualty  down 
(if  of  Rational  Quantities)  or  if  of  Surd  .Quantities  the  Root  is 
expreffed  by  putting  the  proj^r  Radical  Sign  before  the  Quantity  $ , 
thus  in  the  firft  Cafe,  the.  Square.  Root  of  bb  is  b,  ofee  is  c,  &c. 
the  Cube  Root  ofuuu  is  u,  &c.  and  in  the  fecond  Cafe,  the  Square 

Root  of  jt+s  is  \/h+s  j  the  Gibe  Root  of  *+s  is  y*+i^  the  Bi* 

quadrat  Root  of  it  is  \/*+s,  and  the  like  of  any  other  Surd  Quan- 
tity. See  Binomial,  Trinomial,  Polynomial,  zn&ReJiduaL  Note,  That 
the  Surd  c\fd,  ec,  is  c  multiplied  in  the  Sqtiare  Root  of  d,  ec. 

Rtfolution 
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Refolntion  of  (or  to  fohe)  Equations.]  After  an  Atgebrifi  has  done 
with  the  compofing  an  Equation  as  under  that  Word,  he  refolvet 
k  by  feveral  Rules  requifite  thereto,  as  by  Multiplication,  Drvifum, 
Addition,  Subftra&ion,  Evolution,  &c.    fo  the  Equation  compoled 

under  the  word  Compofing  as  above,  which  is  2ss*— *  ^  being  refel- 

ved  by  multiplying  by  the  Denominators  of  the  Fra&ion,  and 
adding  30  to  each  Part  of  the  Equation,  dividing  by  14  and  3 

(or  1 7  J  gives  the  Solution  of  the  Queftion,  or  the  Cannon  «=— 

Now  (b)  we  find  is  s»  1 000  in  the  Queftion,  fo  (*)  the'unknown 
-Quantity'  is  eafily  found  by  dividing  tfooo  by  17.  And  the  Equa- 
tion under    that  Word,    viz..  m+c—dssrs+tu  being  refolved,  is 

<sb-"~*^™»    Particular  Rules  for  refblving  Equation^,  fee  Sdtion 

the  9th  of  this  Chapter  \  where  it  appears,  that  an  Equation  is 
refolved  when  the  unknown  Quantity  alone  poffeifeth  one  Side  of 
the  Equation  a,  here  u  doth. 

Refidual  Roots  or  Quantities.]  Such  as  have  a  Negative  Sign  be- 
tween them,  as  fc— d,  &c  or  40— 10  ^30  the  Refidue. 

Simple  Quantities.]  In  a  ftrift  Senfe  are  thole  fingle  Letters,  which 
reprefent  the  feveral  Numbers  in  a  Problem,  given  or  required : 
Or  fbnae  take  them  in  a  larger  Senfe,  for  fuch  Quantities  as  are 
not  connected  by  +  or  —  to  any  other,  though  they  be  multiplied 
in  other ;  of  the  firft  fort  are  b,  or  c,  or  d,  &c  or  the  fecond  are 
46,  be,  drs,  Sec. 

Signs.0]  See  the  Table  ofChara&ers,  Article  IV.  ofthisSeflion; 
alfo  Affirmative,  Negative,  and  Radical. 

Simple  Equations.]  Such  as  are  free  from  the  Involution  or  Pow- 
ers of  the  unknown  Number  or  Quantity. 

Simple  Quadrat  ki  Equations.]  Such  as  have  (or  are  reduceable  to 
have)  the  Square  of  the  unknown  Number  or  Quantity  in  only 
one  of  the  Members  or  Terms,  as  uuszpci,  that  is,  «=v/^  or 
Ttw+ub+udc,  which  by  the  Seciufion  of  u  in  each.,  is  w=*%/b+&x. 

Series.]  A  Rank,  Row,  or  Column  of  Numbers  or  Quantities 
orderly  placed.    See  Progrejpon  and  Converging  Series. 

Species?]  In  Algebra,  are  the  Letters  which  reprefent  the  Num- 
bers in  a  Queftion,  they  are  alfo  called  Symbols  j  lb  fpecious  Arith- 
metic!; is  not  Numeral,  but  Literal  Algebra. 

Sibftitutionl 
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Subflitutio**]  Is  the  putting  one  Symbol  rar  Quantity  into  the 
fefocefs  of  Algebraical  Operations,  in  the  room  of  fome  other  : 
As  in  the  Solution  of  a  Quadratick  Equation,  by  changing  the 
fecond  Term,  and  as  in  Fluxions. 

Surd  Quantities.]  Such  as  cannot  hare  the  Root  exprefied,  and 
are  therefore  marked  with  their  proper  Radical  Sign,  which  Term 
lee  above,  and  alfo  Roots  of  Quantities. 

Terms.']   Of  an  Equation,   are.  commonly  fa  id.  to-be  the  feveral 
Members  thereof  \  (fee  that  Word  above  })  but  if  in  a  Quadra- 
tick,  as  *u+uk+»i=k+c,  the  Terms  by  fome  are  called  but  three: 
Terms,  as  uu  the  firft  ,  ub+ud  the  fecond.}  and  k+c   the  third 
Term. 

Tranfpofition.]  Is  the  changing  the  Places  of  the  Members  of  an 
Equation,  in  order  to  make  the  unknown  Quantities  to  poiiels- 
one  Side,  and  the  known  the  other  Side  of  the  Equation  j  where- 
by the  Knowledge  is  gained  of  what  Value  the  Number  fought 
in  a  Queftion,  really  is,  by  finding  what  it  is  equal  to.  See  Se£t. 
9.  of  this  Chapter,  for  Rules  to  perform  the  fame. 

Trinomial  Roots  or  Quantities."}  Are  fuch  as  have  three  Names  or 
Names,  zsu+rs+tu,  &c.  ♦ 

Vanifa  or  be  Wanting.]  A  Quantity  is  fo,  when  by  Redu&ion  or 
Contraction  it  is  expunged  or  thrown  out  of  an  Equation. 

Variable  Quantities.']   Are  fuch  as  are  fuppofed  in  continual  Mo- 
tion, whereby  they  generate  Lines,  Superficies,  and  Solids  j  the?4 
fame  as  Flowing  Quantities. 

Vncia.]  Are  the  Numbers  prefixed  to  the  Quantities,,  which > 
are  the  Powers  of  fome  Binomial  Roots  ^  as  in  the  Square  of 
a+bssaa+idb+bb,  the  Vncia  is  1,  2,  i,  for  aa  and  bb  are  laa  and. 
ibby  fo  in  the  Cube  of  a+b,  viz.  4»-f  ^adb+^abb +bbb,  the  Vncia 
*s  **  3>  3>  l>  &c*  f°r  according  to  Sirijfo**  Newton^  Rule,  the- 
Vncia  of  any  Powers  are  found  fas  fuppofe  the  third  Power  of." 

Cube)  by  this  Rule  j  ix^-r-  (3x^ —  (3x2— ^  (** which  in  Words. 

123 

is  read  thus :  One  multiplied  in  3  the  Power,  lefs  o,  divided  by  t 
is  3=  the  fecond  of  the  Vncia^  3,  the  fecond  multiplied  in  3  the 
Power,  left  1,. divided  by  iy  gives  3^:  the  third  of  the  Vncia  j^ 
and  3,  the  third  multiplied  in  the  Power  3,  lefe  2,  divided  by  3*. 
gives  1  .=  the  forth  of  tne  Vncia. 

And  by  the.  lame  Rule,  the  Vncia  of  the  fur  fo  lid  is  1,  5,  io>, 
ID>  5*1*  ft*  every  Quote andthe  firft  1,  are. the  Vnciatr  fing- 

Thus 


\ 
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Thus  nc5^  (<x5=i  (tox5—  (IOx*=i  (5x^(1 ;  fee  alfo 
1*  3  4  5 

Vinculum]  Is  a  Compound  Surd  Quantity  multiplied  by  a  Fluxi- 
on \  in  which  this  is  a  Term. 

Vnfold.]  To  unfold  an  Algebraick  Canon,  expreifed  Literally  j 
is  to  compare  the  known  Quantities  with  the  Numbers  which  they 
reprefent,  and  working  with  them  as  the  Canon  direfts,  we  difco- 
ver  the  Value  of  the  unknown  Number,  or  that  fought. 

Warning!   SeePanifh. 

Having  in  this  Seftion  laid  a  plain  and  copious  Foundation ;  I 
fliall  be  fomething  briefer  in  the  iiibfequent  Rules,  but  no  farther 
than  is  confiftent  with  evident  Demonstration. 

Sect.  II.    Addition  of  Algebra. 

Note  fc=70  I         Note  6=35 

— — —  Example  1.        f                               »'      Example  2. 

Literal  96=630  Numeral  > 

iofa=700  ^Add 

b=jo  5 


Literal  —  1 20=1—420  Numeral 

•   •       —7'=-  245 

20*=    700 


Sum  =  «s  35SumorProof. 


Sum  206=1400  Sum  of  Proof. 

Compound  Quantities.    Note%  </=4;£s=i6;  fc=6. 

« 

$ddh\  bbg  as    288+  576  Example  3, 

ddh—tbbg  =      96—1152 
— $ddb+  bbg  =—480+  576 

Sum  —ddb         0  =—  96+0    Sum  for  Proof. 

The  General  Rule  for  Addition. 

That  the  Quantities  of  like  Signs  are  to  be  added  together 7  and  where 
there  are  different  Signs,  as  in  the  fecond  and  third  Examples,  you  mufi 
fubJbraHthe  Sum  under  one  Sign  from  that  under  another?  and  fut  the 
Difference  down  marked  with  the  fame  Sign  as  thai  Sum,  wherein  was 
the  Excefs:  As  I  deduct  191:  from  20c  (in  the  fecond  Example) 
and  the  Difference  is  c  for  the  Sum  required. 

And  in  the  third  Example,  (Colum.  1.)  the  Excefs  lies  in  the 
Negative  Sign,  for  taking  addh  from  —*ddh3  the  Remainder  is 
-ddh  (or-iddh.) 

And 
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And  in  the  fecond  Series  of  Quantities  in  that  third  Example, 
the  Signs  making  the  Quantities  to  Balance  j  I  therefore  put  (o) 
down,  all  which  is  proved  by  the  relpeftive  Numbers. 

And  whereas  it  may  be  thought  ftrange,  that  a  Sum  Total 
fliould  be  ddhy  or  96  lefs  than  nothing  }  it  is  no  more  than  what 
falls  out  in  many  Gafes :  For  if  a  Merchant  draws  on  his  Faftor 
480 L  (as  the  Number  is  irt  Example  3.)  and  that  Faftor  has  but 
288/.  and  96/.=!/**,.  384/.  to  pay  the  Bills  in  his  Hands  ^  'tis 
plain,  when  the  Faftor  has  paid  what  is  drawn  on  him,  the  Mer- 
chant will  have  96 1,  left  than  o  in  the  Faftor's  Hands,  &c. 
And  this  is  alfo  plain  from  the  Reafon  given  for  adding  Affirma- 
tive and  Negative  Indices  of  Logarithms,  Chap.  4.  foregoing ; 
which  they  who  have  confidered,  the  Addition  and  Suhftraftipa 
ef  Algebra  will  to  them  appear  evident  and  reafonable. 

And  when  Numbers  are  to  be  added  that  have  different  Quan- 
tities annexed,  there  is  nothing  to  do  but  to  put  them  down  in 
one  Line  with  their  Signs  between  them  j  as  to  add  %ab  to  34^, 
is  ss$ab+zad  j  and  ubc  to  rst  is  •— m-f  ubcy  Set.  And  the  Quanti- 
ties in  the  foregoing  Examples  are  truly  added  by  the  lame  way, 
being  afterward  Contrafted  .as  under  the  word  Contraction  in  the 
Wft  Seftion  foregoing. 

Sect.  III.   Subjiraftim  of  Algebra* 

The  General  Rule,  &c.  fee  after  the  Examples. 

Note,  bdtjo     Example  1.  1  Example  £ 

From  20^=1400                   I  From  c=     35 

Literals                        ai Numeral  I  Take  —  ipcrr— 665 

Take  ufc=  770  I  / 

m                  I  Refts   20c,  as  700 

Refts  $fc=;  630  I      L     ■  ■        ■  »        ■■ 

Notc(zs  in  Addition  of  Compound  Quantities)  £54  ig=i6>  and  &s& 


From  —  ddb  =—  96  Example  2. 

Take  — 5<Mj&— 2g&fc=— 480^1152 


«M4i 


Refts     4*W£-f-2g&&=    384+1152 

And  as  a  fourth  Example  •,  if  from  *pUb+£hb£bb9   I  tafce 
lh±£g—hh—d.  The  Remainder  will  ftaad  thus : 

Nnn  Fo^ 


\ 


4 
f 


302  SubjlraHum  of  Agefca.        Chap,  io. 

Tor  Proof  if  vbkb.    By  the  laft  Seaion  it  appears  thztqidb  =  284 

From  this  Sum    5860  taking  the  gbb=  576 

Sum  of  the  four  Quantities  in  the  ^=4900 

Subtrahend  (added  according  to  the  IJiraf^kJo 

Rules  of  Addition,)  which  is  6y6,  vix*  •j-bb^s^2o\  ,  , 

the  Remainder  is  $224  as.  by  the  +|X=a256-'     7  L_  z^ 

Margin                   >  -^  3*l*f=^* 

And  fo  it  will  be  by  this  Rule;  -  *=    4.X    ^       5224 

7fo  General  Rule  for  Subftra&ion,  i.  *; 

Change  the  Sign  of  the  Quantities  to  be  fubftraBed,  and  then  proceed;  at- 
in  Addition. 

So  in  the  fir  ft  Example,    2ob—iibz~$b,  for  1400—770=3530; 
which  is  9^,  or  9  times  70. 

And  in  the  feond  Example,  c+ipczzicc,  or  35-^665=700  •  which' 
is  20  times  35. 

In  the  third  Example  j  I  change  the  Sign  of  ighh,  (or  1152),  arid 
add  the  (ame  to  (o),  makes  +  2ghhse+ 1152-,  an(*  ~~  %Mh7  or  —  480  - 
having  the  Sign  changed  and  added  to  —  ddh,  and  —96  gives  j\ddlK. 
or  384  =  the  Remainder  as  you. fee.    And 

In  the  fourth  Example ;  If  the  four  Signs  of  r  the  Subtrahend  be 
changed  and  made  as  in  the  Re- 
mainder above,  that  Remainder  4<Wirs  384 
will  prove  true  and  agreeable  to  gbbss  576 
the  Deduftion  foregoing,  altho'  *fes4gx 
it  be  done  differently  and  ac-v                                     ^m  ae^Sfo 
cording  to  the  General-Rule  for  And  — W=—  420! 
Subftraftion  of  -  Algebraical-  In-         — £g=— *5«            --_  6  5 
tegers,  as  by  the  Margin- ap-         +B=+  36£+    40""*"     3 
pears,  where  <86o~6q6l=s<22J..,          +  *=H*-  43. 


pears,  where  5860— ^636=5224. 

Note%  Thefe  Examples  prove  Refts  s»    5224 

the  Truth  of  thofe  in  Addition. 

The  Re  a f on  of  the  General  Rule  for  Subftraftiofl. 

ifi.  Either  the  Sign  of  the  Subtrahend  is  +  or  -*-,  if  +  as  to 
take  2  from  6,.  or :  ^  >  to  take  2  from  6  is  (fpeaking  Algebrai- 
cally) to  fay  6— 2  (or.  6  lefs  2)  whereby  the  Sign  of  the  2  is  of 
Courfe  changed. 

idly.  And 
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idly.  And  if  the  Sign  of  2  (ec)  as  given  to  be  fubftrafted  were 
(— ),  then  bjnvhat  is  laid  of  Subftraftion  of  Indices  of  Logarithms, 
as  well  as  from  the  Reafon.  of  the  Thing  it  felf  j  if  I  take  (o) 
from  67  there  will  remain  6\  but  if —2  (2  lefs  thano)  From  67 
'tis  the  fame  as  to  add  2  to  6,  fo  there  muft  remain  8  j  for  by 
how  much  the  lefs  any  Number  is  that  is  dedufted,  by  fo  much 
the  greater  is  the  Remainder  -7  and  by  how  much  foever  the  Num- 
ber fubftrafted  is  lefs  than  o;  by  fo  much  does  it  make  the  Re- 
mainder greater  than  the  Sum  fubftrafted  from. 

—  m 

Sect.  I V*    Multiplication  in  Algebra. 

Kote,  «=25 ;  £=12 1  cs=20  ;  <fc=4 ;  g=5  ;  ifcsio. 

A  General  Rule,  fee  after  the  Examples. 

Prof.  1.  To  multiply  fimple  Quantities  by  Simple. 

Multiply  —  h  =25  Multiply  d  =4     Cafe  2. 

Cafe  1.  by  —  b  =12  by  g  =5 


Product  bftsn^oo  Produft  </£=20 


** 


Multiply  —  c  =—20  Multiply  0  —    25 

Cafe  3.  by    b  =     10  by  —  c  =—20     Cafe  4. 

Produft  —  ch  = — 200        Product  —  r*ss — 500 


Prop.  2.  To  multiply  compound  Quantities  by  Simple. 

Cafe  1.  Multiply  2bH+d=tz    500+  4  Cafe  1. 

by  'ess  20 

'Produft  Ss2chu^ ^=10000+80=10080 


Cafe  2.  Multiply  —  cd—  £=—80    —10  Cafe  2. 

by     —  c=z  —20 

Produft  -fr^-fri— +1600+200=1800 


•Mhi 


Ofe  3.  Multiply  2hu+  rf=    500    +.4  *  Cafe  3. 

by  — «  _2o 


Produ<ft  — 2ri*— <*fa=— 10000—  80=— 10080 

— — — — — ■— — — — ____^ — „. 

N  n  n  2  iy*p. 
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Vr*f.  3.  To  multiply  compound  Quantities  by  Compound. 

Cafe  1.  Multiply  fl&-f*=ioo+  $sa    105 

by  gg+ bsa  25+ ioss     35 


+bbb+gb  315 


*mm 


ProduS    ggbb+ggg+bbb+ghzztfji    Procfoa, 


£afe  2.    Multiply  — 55— /ac— ioo— 5  =—105 

ty   — ff-«—  25-icea-  35 


•-* 


ggbb+eie  525 

+SJE&+£&  315 

Piodua  ^55 +£gg-|- 555+^5==  3675  ProduS- 
■  ■       1 1        ■       1        L 

Cafe  3*    Multiply    55 -f*  =  100  -f  5  ss      105 

by  -tt--6  =—25— ice*—    35 

—ggbb—gzg  —525 

— 555— ^fr  —  315 


Produft  =—j^55—4ggg—55i&— ^5=2—3675  Produft. 

To  multiply  C^cA  Powers,  fee  at  the  end  of  Divifion  ofjlgcbra. 

The  General  Rule  fir  Multiplication. 

If  the  Signs  of  both  the  Fattors  are  like,  then  the  Sign  of  the  ProduU 
is  Jiffirmarive  :  But  if  the  Signs  of  the  FaStors  are  different,  the  Sign  of 
the  Produtt  is  Negative. 

This  Rule  will  appear  to  be  obfer  ved  in  the  nine  Cafes  of  Mul- 
tiplication as  above,  which  I  have  demonftrated  by  Numben, 
which  agree  to  the  Quantities  of  the  Faftors  Qu8ntit|cs#  vahm. 
and  Produfts :  For  Inftance,  the  Produft  of  the  gpb  -L  2500 
firftCafeof  Prof.  3.  is  as  in  the  Margin,  where  aag  =  125 
the  Value  of  the  Produft  is  equal  to  the  bbb  =  1000 
Reftangle  of  thofe  Numbers  105  and  35  (the  gb  =  50 
Values  of  the  Fa&ors)  being  multiplied  toge-      ^^  =    ^ 

tfefov  * 

Th 
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T%e  Reafon  of  the  General  Ruli  for  Multiplication. 

ifi.  Multiplication  being  nothing  but  the  Work  of  many  Addi- 
tions }  it  follows,  that  —  ab  being  added  to  — ab9  is  — 2*£,  which 
is  the  fame  as  multiplying  —  ab  by  2  \  and  fo  —gh-~ lgb— sgh 
addec^  is  =— 6gh>  which  IS  the  fame  as  — ghx6  \  which  fhews, 
that  the  Negative  Quantity  — gh  by  the  Affirmative  6>  muft  give 
the  Negative  —  6gh9  and  the  like  Reafon  holds  for  any  other  Ne- 
gative by  a  pofitive  Quantity. 

idly.  And  as  in  Logick,  two  Negatives  make  an  Affirmative  }  fb 
in  Algebra,  one  Negative  Number  or  Quantity  multiplied  by  ano- 
ther Negative,  produceth  an  Affirmative  :  For  the  Sign  —  being 
dire&ly  contrary  to  -f ,  muft  make  a  Produft  of  a  direct  contrary 
Nature  when  the  Multiplier  is  — — ,  than  (as  above)  when  it  is 
+  }  as  fubftrafting  a  Negative,  is  adding  really  ib  much  as  we 
feem  to  fubftraft,  as  —2  from  4  is  6. 

Sect.  V.    Divifem  of  Algebra. 

I  fhall  make  ufe  of  the  fame  Letters  and  their  Values  as  in  the 
laft  Seftion,  and  the  Examples  lhall  be  fuch  as  to  prove  both, 
themfelves  and  thofe  in  the  laft  Seftion. 

Prop.  1.  To  divide  a  fimple  Quantity  by  a  Simple. 

Cafe  i.Divide  fc*=  200  —  *)  *«  (— *=Quote  =a  j  for  ~ia)  300  (— aj«-* 

by-fc=-:i2  **  — 

60 


AM 


Cafe  2.  Divide  dg=qo 


g)    dg    (d  the  Quote  $  for  5)    40    (8=4 
dp 


£ 

o 


Cafe  3.  Divide  — ci>=*=— *oo 

by  &=      20 


by~cb  (— c  the  Qwwe  for  io)~ 200  (— . 
:b 


00 


Cafe 


Prof.  2.  To  divide  a  Compound  by  a  fimple  Quantity. 

1    *- 


1.  Divide  2cb*+  c<fc=ioooo+8o  I  e)  acbu+cd  (aiu+rf  I  ao)  10080  (504 
by  te  so,       tcbn  «=afc»+i 

I  -  _ 


(o)  Rcftf« 


Cafe 
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Ctfc  a.  Divide  ccd+cb—lioo^-ioo 

by     Mca        —  20 


Qpoce 
)  ccd+cb  ( — erf — £r  ]  —20)  1800  (—00 
ccrf 


+cb 


Cafe  j. 

Divide  — 2cte-crf= 
by  —  c= 


.10000—80 
—20 


~2cftlC 


-10)- 


Quote 

10080(504 

K=2f4:|.4 


—erf 


Prop.  3.-  To  divide  compound  Quantities  by  Compound 
Cafe  1.  Divide  £gfrb  +ggg+bbb+ gbt=$67<$  by  ££+6=35 


v&iote. 

gg+b)  ggbb+ggg+bbb+gb  (bb-+£ 
ggbb+bhb  Dedu& 

ggg—bbb  -\-bbb  +gb  refts  of  the  J 

.(Dividend. ■ 
'Orrrggg-fgi,  if  Contrafted. 
ggg+gb  Deduft. 

o  Refts. 


Quote. 
35>  3*7S  (io<>=bb+£ 

<o3 


-lafe. 


Cafe  2.    Divide  ggbb+ggg+bbb+gkzz    3S75 

by    — jbi— g  s=—  105    • 

— Ib^g)  ggbb+ggg+bbb+gb  (— «— i  |  —105)  3675  (-    35=^^- 
.ggbb+ggg  =Qjtiote|  -UI.  sss— gg— &. 

5*5 


o + 666+^6 
+bbb+gb 

Refts  (0) 


Cafe  3.  Divide  —ggbb—ggg—bbb—gb 

by  —gg  —  b 

—gg-b)  —ggbb—ggg-bbb--gb(bb+g=thc 

—ggbb—bbb  Quote. 

— ggg+bbb-bbb— gSsathe  Reft  of 

(the  Dividend. 
Or  —ggg — gb  if  Contracted. 

— JX£—gb 

(o)  "efts. 


-35>  — 3fT5  (105 


175 


Gcncr*l 
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1 

General  Rule  as  to  the  Signs. 

\%  is  eafily  feen  by  the  nine  Cafes  above,  that  if  you  divide 
Qualities  by  thofe  having  like  Signs  with  thofe  divided,  then 
the  Signs  of  thole  put  in  the  Quote  are  -f  or  Affirmative  i  but  if 
the  Signs  of  the  Dividend  and  Divifor  are  unlike,  then  the  Sign 
of  thofe  Quantities  put  in  the  Quote  are  Negative. 

General  Rule  as  to  the  Quantities. 

Proceed  in  the  Method  of  common  Divifion,  putting  thofe 
Quantities  in  the  Quote  which  are  not  in  the  Divilbr,  as  in  the 
laft  Cafe  \  I  ask  how  often  — gg  in  —gghh  f  the  Anfwer  therefore 
is  hh>.  which  I  put  in  the  Quote,  and  multiplying  the  Divifor  by 
hh,  is=z—gghh—hhh  (in  the  laft  Cafe  above,)  fo  the  Remainder 
is  -~ggg+hhh  -7  (becaufe  the  Sign  muft  be  changed  ofhhh,  to  de- 
duflr  it  from  — ggg  j)  then  becaufe  here  is  +hhh—bhh9  they  de-  - 
ftroy  one  another,  (as  is  fhewed  under  the  word  Contraction  in 
the  lirft  Seftion  of  this  Chapter,)  fo  there  reftsbut  —ggg—gh:: 
And  I  find  I  can  have  — gg  of  the  Divifor  in  — ggg  of  the  Divi- 
dual +£}  bywhich  multiplying  the  Divifor  —gg—h,  produceth 
~XK  -  gh,  which  dedu&ed  from  the  laft  compound  Quantity  con- 
trailed,  leaves  (o)  or  nothing  for  a  Remainder. 

But  though  this  is  pretty  enough,  andfervesto  ihew  the  Cohe- 
rence of  Divifion  in  Algebra^  with  that  in  other  kinds  of  Arith- 
metick  j  yet  it  is  far  from  felling  in  ufe,  lb  much  as  where  the . 
Divilbr  in .  Species  will  not  divide  any  part  of  the.  Dividend  j  or 
efpecially  where  it  wont  divide  it  all,  but  fome  part  ^  and  the  • 
Reft  as  a  Fra&ion  ol  the  Divilbr  being  put-under  the  remaining  , 
part  of  the  Dividend.  ~ 

Thefirfi  Kind  of  more  common  Cafes  in  Divifion  are  thefe. 

To  divide  gh  by  r,  quote*  Z-ifopr+st- mhyt,  is*r+s'-m 

r-  c      , 

and  alfo  cd— c\m  by  fr+t—tu,  is  i^~^>&c-  which  are  done . 

by  only  putting  the  Dividend 'over  the  Divifor. . 

The  1 
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a 

The  fectnd  Kind  pf  m$rc  common  Cafes  in  Divifion  art. 

Where  the  Divifbr  0h 

iafoundinfomeQjuui-  '+">  <*+**»+&  ("+&- 

tities  of  the  Dividend,  m+stm      —^  qj>tc- 

but  not  in  all  :    As  ■    ■ 

su+stu+g  being  divi-  H*  Red- 
ded by  s  +  st9    will 
fiand  as  in  the  Mar-             ms+pr)  msH+pruj-gh—r:  (*4£!LZZL 

8   ^o  alfo  to  divide  m"+pr*        f  theQpotc 

tnsu+fru+gh—rs  by  gb— r/Refts. 

The  Truth  of  thefe  two  Cafes  is  eafily  demonftrated,  by  fup- 
pofing  the  Species  to  reprefent  any  Numbers.  But  becaufe  I  fliall 
a  little  further  have  Occaiion  to  fliew  how  to  folve  Equations  by 
Divifion,  I  fliall  refer  the  Numeral  Work  thereto. 

A  learned  Friend  put  me  in  Mind  of  giving  this  for  my  laft 
Example  in  Divifion. 

*+*)    *7+*7   (*— ^*+"^.— 4»Wh^^*+^«tiieQpot^  lAich 
f+fb  *+b  (Iprovethn* 

—*b+V  #~<tb+#b*—*b%+A*b*--#h,'+A* 

~/b-rdbl  +Sb— #!?+*»—*>&+*&— &+P 


«*■■■■■«  mmmmmmm  m^^mm^m^^^mmmm^m^tm^mmmmm  ma 


[+«'*•+*>'  Sum=5i»+^aatliePKKhftcwnratf«I. 

:-M'+*fc  .  =the  Divide^ 


mm 


And 
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And  Note,  That  the  Differences  of  any  two  like  Powers  of  two 
Quantities,  will  always  be  divided  by  the  Difference  of  the  .Quan- 
tities without  any  Remainder,  as  *♦«— £♦-**—  b,=a'fa*b+abs  +iK 

2.  When  the  Exponents  of  the  powers  are  odd  Numbers,  ithe 
Sum  of  the  Powers  can  be  divided  by  the  Sum  of  the  Quantities 
without  Remainder,  as  *' +  i'-r*  f  t,  =4*—- ab+bb.  Andasimhe 
above  Example  at  large. 

3.  Alio  when  the  Powers  are  even,  the  Difference  of  the  Powers 
can  be  divided  by  the  Sum  of  the  Quantities  j  as*6— b6-r*+b9 
zst'r-Sb+a'b'—aW+ab+^b'. 

Sect.  VI.     Of  raijing  theTowers  of  Numbers  and 
£*uantities,  and  of  Extracting  the  Rooty. 

1.  By  the  following  Table  you  have  the  fever al  Ways  of  expref- 
fing  the  Powers  with  their  Exponents,  both  of  Numbers  and  Spe- 
cies j  what  is  faid  of  the  Powers  of  9  being  expreffed  by  their 
Exponents,  being  to  be  taken  alio  in  the  other  Roots  8,  7,  6,  5, 
4,  3,  2,  and  1,  for  as  9"°  is  the  loth  Power  of  9,  which  by  the 
Table  is  348*784401:  So  is  810=the  10th  Power  of  8,  which 
you  fee  is  107  3741 824,  which  are  the  two  various  Ways  of  ex- 
prefling  the  Powers  of  Numbers. 

2*  For  the  Powers  of  Quantities,  whether  Simple  as  thofe  of 
uy  or  compounded  by  Multiplication  as  thofe  of  ub>  viz.  uu  or . 
»*,  and  uuu  of  u\  &t.  for  the  fecond  and  third  Powers  of  «,  or 
of  «£>  whole  Square  is  mbb}  or  better  u*b*y  the  Cube  ra^*  j  you 
have  the  beft  way  of  flotation  in  this  Table. 


O  0  o  d  TABLE 
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A  TABLE  jhe wing  the  feveral  Ways  of  exprtjfinz  the   Powers,  both 
of  Numbers  and  Species. 
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39062J 

19*31*! 

3* 

216    13 96 

777^  46656 

37p$|fi 

1 67961  t 

loo776p( 

60466171* 

49 

34}    2401 

I6807 1 17<549 

■*J5« 

J  764801 

403*360" 

64 

Jia    4096 

J  2768,2  6  2 14, 

2097152 

K7773K 

lj4»»77>( 

Or  mote                   9> 
Brief.                       io> 
la  Specie* 
thus :                         *" 

7*9 
9' 

94 

10* 

S?°49 
9' 
■  o< 

»'44> 

4783^0 
9T 

107 

4J°4*7ai 
9* 
lo1 

387420469 

9' 
10' 

3486784401 
9" 
ro» 

HNN 

MM 

wm« 

KKWIilf 

MUKurnt 

kmiimm 

KJOWttkHlUt 

nMntmawuM 

Or  rather                  »i 

*>. 

«♦ 

■• 

»« 

■7 

»* 

«» 

pound  that           *** 

dim :                    ■* 

**l> 

**t>* 

t,«A< 

Iff 

UT&7 

«"*■ 

**fi'  ' 

«-5-. 

.»•<«* 

M»rfi 

bed* 

JiClrff 

t'etj* 

brertfr 

Me*i» 

bu>4* 

J»C»J«* 

j4W  the  Notation  of  Powers  with  fractional  Exponents  is  thus  -■ 


Root! 

ai 

Squares. 

a 

Cubct. 

a"- 

Biqua- 

drar, 

a' 

Surlolid. 

Spuired 
Cube. 

a? 

Second 
Surfolid. 

Squired 
Biquid, 

Cubed 
Cube. 
0« 

Squared 

Surfolid. 

a? 

<F 

IF 

a 

«'+ 

a1* 

a2 

tfr 

«*» 

a' 

a*t 

IF 

a", 

a 

a1* 

Or  with 

Literal  1 

a", 

•J* 

xponenf 

7" 

a1 

,  thill : 

JM 

»',&c. 

n 
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Some  Obfervations  upon  this  Table. 

1 .  Any  two  Exponents  added,  give  that  of  the  Produft  of  the 
refpe&ive  Powers :  As  where  the  Root  is  3,  and  the  Exponents  4 
and  5.  I  fay,  the  Sum  of  4  and  5  =9,  which  is  equal  to  the  Expo- 
nent of  the  Re&angle  of  the  refpettive  Powers  243x81=19583. 

2.  Double  any  Exponent,  gives  the  Exponent  of  the  Square  of 
the  refpe&ive  Power,  as  in  the  4th  Power  of  5,  which  is  625.  I 
fay,  double  the  Exponent  is  8,  which  is  the  Exponent  of  the 
Re&angle  of  625x625,  viz..  of  390625. 

3.  I  obferve  that  3,  4,  ec  times  any  Exponent,  gives  the  Expo- 
nent of  the  3d,  4th,  &c.  Powers  :  As  three  times  the  Exponent 
2  is  6,  fo  the  Cube  of  the  Powers  9,  16,  ec  under  the  Exponent 
2,  gives  729,  4096,  ec  the  refpeftive  Powers  under  the  Expo- 
nent 6. 

4.  If  an  8th  Power*  be  to  be  divided  by  a  2d  Power,  the  Expo- 
nent 2  taken  from  the  Exponent  8,  leaves  the  Exponent  6  j  fo  any 
of  the  Numbers  under  the  Exponent  8,  (as  fuppofe  256,)  divi- 
ded by  any  of  thofe  relpeftively  under  the  Exponent  2,  (as  for 
inftance  4,)  the  Quote  will  be  refpeftively  the  Powers  under  the 
.Exponent  6,  fin  this  Example  64.; 

5.  The  Cube  ec  Root  of  any  Power,  is  the  Power  refpe&ively 
of  the  Exponent  of  that  Power  given,  divided  by  $ec  •,  €0  the 
Cube  Root  of  262 144  (its  Exponent  being  9,  a  third  of  which  is 
3,)  is  64,  found  under  the  Exponent  3,  and  againft.the  Power 
given.  So  likewife  the  Surfblid  Root  of  1024,  (or  any  of  the 
Numbers  under  the  Exponent  1  o>)  is  4,  ("or  the  refpe&ive  Num- 
bers under  the  Exponent  2,  the  Quote  of  10  divided  by  5  ^  forN 
4*r=i  024  the  Proof.  So  much  for  railing  the  Powers  of  Quantities 
compounded  by  Multiplication  j  I  proceed  to  ihew, 


-». 


O  o  0  1  IIL  How 


3H       A  New  Way  to  fitd  the  Uncia.     Chap.  10. 

added,  is  the  greateft  Exponent,  that  Exponent  muft  be  nut  ia 
the  Sum.  r     m 

Thus  to  make  the  ioth  Power  by  thefe  Rules  from  the  oth  The 
Unci*  of  the  i ft  and  2d  Members  is  10=  the  id  in  the  ioth  •  and 
the  Sum  of  the  Powers  is  bu9  h  (becaufe  9  is  found  the  hieheft'  Ex 
ponent  of  u  and  b  is  only  the  ift  Power.)  So  xobu9  is  the  2d  Mem 
ber  of  the  ioth  Power.    The  3d  Member  of  the  ioth  is  the  2d 
and  3d  Members  of  the  9th,  &c.  done  as  in  that  laft  mentioned. 

And  this  will  be  made  plain  by  a  Numeral  Example  of  findine 
the  Unci*  to  the  15th  Power  of  a  Binomial,  by  an  ealy  Addit£ 
on  of  only  two  Numbers  ^  which  Unci*,  with  thofe  of  all  the 
intermediate,  are  found  much  fpeedier  than  that  of  the  r«th 
Power  alone  can  be  by  the  Method  before-mentioned;  which 
requires  Subftraftion,  Multiplication,  and  Divifion,  and  thofe 
pretty  tedious  ones  before  thofe  of  the  iSth  Power  an  be  exhi- 
bited by  this  Method. 

A.  New  Table   of  the  VncU  to  the  \%th  Power  of  a  Binomial 

Root t  made  by. Addition  only. 


•a 

«•     Ti 

3      3      » 
4*4* 


M 


5  10  10  5  1  fj^.    •£ 

<  15  ao  1$  6  1      '  JL    S 

7  Ji  .3$  3$  ai  7        ,ni| 

8  28  *S  7o  S6  28      9        P^  ^L    1     ' 

9  3<$  84  ,atf  126  84      a<$      9        1        -X,    % 

10  45  120  210  252  210    120    45      10      1         JL    3 

11  .5$  1*5  330  462  462    330    ,tf5     5,      „      f~>     -      * 

,1  ii    2l°<  49S    7,«    ^4    7>2    49s    220    tf$  ia      1  JL  S 

!  I!    *!*7'5     ,287 '7i<S  I7itf  1287  715    28*  78      ,,  r^J 

»4  91     3°4  1001  20023002  3432  3003  2002  1001  »<J4    0,  ld     i  -  ~«. 

IS  105  455  135$  3005  5005  6435  «4J5  $005  3003  136$  4J5  ie$   15  .Jf^R 

7J&«  Method   to  me,  isintirely  New,  and  my  own  Contrivance: 

But  fee  a  Third  Way  a  little  farther. 

fht'r^AM  obre™b,e»  that  the  Unci*  encreafe  till  you  come  to 

Kbto  W'  rf  ^ei^riafe  »  ttee  ^ the  ^e  Unci*  to  the 
Right-hand  of  the  higheft,  as  towards  the  Left  j  fo  that  when 

you 
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you  have  found  half  the  Unciae,  you  have  all :  Obferving  farther, 
That  there  are  two  higheft  Uncix  in  the  middle  of  the  odd  Pow^ 
ers,  as  the  3d,  5  th,  7th,  ofrr.  Powers, 

And  that  the  Exponents  of  feveral  Members  after  you  come  to 
the  higheft,  do  change,  as  in  the  iotl>  Power  in  the  former  Ta- 
ble above  j  the  Member  toward  the  Left-hand  of  the  higheft  is 
2io»*£4i  but  toward  the  Right  of  the  higheft,  the  Power  is 
2iou*b*>  which  is  the  lame,  only  the  Exponent's  changed:  So 
the  2d  Member  towards  the  Left-hand  is  1  iou*b%  •,  but  'tis  iiouib7: 
The  3d*H5«V  i  but  'tis  4S^.  1  toward  ^  {h 
1  he  4tht=z\ou9b  }  but  tis  ioub9,  &c.  J  & 

7:  You  may  fee  that  four  of  the  Uncise,  viz.*  the  two  firft  and 
two  laft  are  always  known  in  all  Powers,  being  one }  and  the  Ex- 
ponent of  the  Power.  And  by  thele  Rules  the  Uncise,  the  Pow- 
ers, and  Exponents  of  any  Binomial  Root  may  be  found  with 
much  lefs  Trouble  thaa  the  common  Way,  or  any  I  have  feen 
before. 

8.  But  the  TJncia  of  any  Term,  or  Member  of  any  of  the  Pow- 
ers, in  the  Table  above,  may  be  found  without  any  of  the  previ- 
ous Unciae" of  Powers  or  their  Terms,  by  eafy  Operations  in. 
Multiplication  and  Divifion,  as  by  thefe  6  Examples. 

A  Third  Way  of  finding  the  Vpci*.. 

Term  or     Pow-       Fafton.  Produfta.  Quote  or  U&- 

Member.       er.  cte  required. 

~c+u      f  *  A3 =s'  tf  ^e  Divifor     7 

4  of  the  4|  l£  =  24  the  DiviJend  J=    .  * 

1,2,3  =  6  the  Diyifor     ?  __ 

5>4,3  es  6o  the  Dividend  *~     l 


1 


io 

10 


\         i,2j',4s  £4  the  Divifor     I 

c       1  °>9,8,7  =  5040  the  Dividend  \  ~" 

I  i,2,3,4>5^  ="  72X5  the  Divifor     ? 

1 10,9,8,7,6,5  =  151200  the  Dividend  J  ~ 

-  1  < )         x*2>3>4  =  *4  the  Divifor     ?  * 

v    l l  5>*4»*3*i  *  =  327^0  the  Dividend  J  *  > " 
^           iJ            r>2,3  sa»              5  the  Divifor     ?         - 

4  I01      15,15,14=        33^0  the  Dividend  fT  S°° 

Here  it  may  eafily  be  feen  that  1  tell  the  Figures  from  one  to 
within  one  of  the  Teim  given,  and  multiply  them  together  for 

a,. Divifor, 

And 
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And  telling  as  many  from  the  Power  civen  backward  j  I  mul- 
tiply them  one  in  another  for  a  Dividend  •,  whence  the  Uncise  of 
any  Term  of  any  Power  arifeth  by  Divifion. 

For  fuppofe  j>=  the  Exponent  of  any  Power,  and  rss  the  Term, 
and  *=  the  Unciae  fought,  the  Rule  will  be 
^xf— txp— lxp  —  3,  &c._  }  (in  this  Example  the  Uncia  of  the  5th  Term 
r  —  1  xr — 2xr— 3xf — 4,  &a  3     or  Member  of  the  10th  Powcismio.) 

9.  Any  Number  may  be  fquared  by  the  Canon  exhibited  in  the 
Square,  or  2d  Power  of  the  above  Table  of  the  Powers  railed 
from  a  Binomial  Root*    For  Example  j  What  is  the  Square  of 

12349? 

The  Analytical  Square  or  Canon  directing  us  how  to  work,  is 
uu-j-2ub+bb.  Now  fuppofe  1200,  the  2  firft  Figures==u 

And  34  the  2  ne*t  the  Right-hands* 
It  follows,  That  «*= 1 200^—1440000 

2ftJ>  or  uxbxi  iss    81  doorsi 200x34x2 
bb  (or  34x34,)  isa=       1155 


1=1 522756=^+2^4.^.-1 234a 

10.  Arid  by  the  Cube  or  3d  Power  we  have  a  Rule  how  to  Cube 
any  Number.    Example  :  The  Canons:^ +3»*£-{-3¥$f  -f-f  J 

What  is  the  Cube  of  2232  ? 
I  fay  2000=* 

20C=£ 


mmt 


8oooooooocs=«0*  or  20001 

2400000000=S3«ttiiS20001X  200X  3 

240oooboors3*&i=s2ooox  200**3 
8oooooo;s  bbb  £=200'. 


43  ^6boooc=3«ttt^=:22001x  30x3 
59400oo«3«66  =32200x900x3 
2700OSS  bbb  =30*. 


Operation 

and  300^ 


1  1089567000=511111,  or  2230*.  So  in  the  3d  Operation  22$aszu 

and  2=* 
2983740o=3««t=»2230ax2X3 
z6-j6oz=zyubb  =12  30x4.x  3 
8=  bbb  =2*. 

1 1 1 19431  KS8=2232,=»»«f  3^+3»W+^f. 

This 
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This  proves  that  the  third  Power  in  the  foregoing  Tafclef  is;  the 
rtifue  Cube  of  u+b>  as  is.  Jiere  demonstrated  by  Numbers  i*#rlufig 
with  the  Species  exa&ly  according  to  T:he  Canon,  without  having 
regard  to  the  way  of  placing  lumbers  in  common  Multiplication. 

ii.  But  that  which  renders  the. Powers  of.  a  Binomial  Root 
more  admirably  ufeful  is,  that  they  ihew  plainly  the  Reafon  of 
all  thofe  myfterious  Rules  given  in  Extruding  the  Root  of  any 
Power,  as  the  Square,  Cube,  Biquadrat,  <$c.  Roots  in  the  former 
Part  of  this  Book  mentioned  :  For  Example, 

In  Extra&ing  the  Square  Root  of  152275*. 


•  •    •  • 


Ciaon  for  the  Square  Root. 

I522756  (1000=4  S=U4+2^+Aft. 

1 000000  =z44  deduft. 
•r  this  Reft  by  2*ac200o)    522756  Rcfts,  ^octt=fc=the  Qjiote. 

4OOOOO  Z=Z2Ab. 

40000  zdlfr. 


440*00  =24*+ lib,  deduft  From  the  kft  Heft. 


~by  24  s=:  2400)    82756  remains.  &  now  1000  f  200=1 20O=* 

'  (30x5^  the  Quote. 

72000  =24*. 

poo  s=  bb. 


•"**• 


725*00  =24**^  dedufl  from  the  laft  1U- 

Ymainder. 


T  ty  ?*  5?  W60)       9856  =Reft  5  8c  now  1 2jos=the  3  Koottsu. 

■  (4=^=thc  Quote  or  l*ft  in  the  root  foughc 
0040  z=.2ab. 

16  ss 


9856  ==24t+^  dc^ua  from  ^  kft  ReA 
0  ReJb. 


P  P  P  lad 
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AnJ  theReafon  of  Extracting  the  Cube  Root,  will  appear  in 
the  following  Example,  proceeding    according  to  this  Canon. 

Extxa&theCubeBdottf  11119431168  (2<xc=*. 

aui,  dediia.. 


.  *  •  e  •  t»  *  •  •  * 


UQo6qoq)»  3119431*68  reftethj  which  divide by  34+  3 dt, 

(.200=k  (gives  200=}. 

6000  =  34,  the  Treble  Root. 
I2CODOOO  =3*^  =  the  Treble  Square  of 

(the  Root  tf» 


12006000  =  34*f-3<Mj  the  Divifor. 

8000000  sstbb  or  200*. 
140000000  =34^=6000x40000. 
2400000000  =344^=4000000x200x3, 


«*»i^*i 


2648000000  sstM + ?*M  +  \  aab=*the  fubtrahend 
L  „  (to  deduft  from  the  Uft  refolvccd. 

14X26600) l     471431 1*8  refteth  the  fecond  Refolvend. 

^  - (30=*,  =the  Quote. 

6600  ass  Treble  Root  220C=3*. 
14520000  =344=2 200*x 3. 

14526609"*=  34+  3<w=the  Divifor  for  2d 

(Refolvend,  gives  30=*. 


'/ 1 


>  »  1 


27000  =£#=30'. 
5940000  =34^=6600x900. 
435-600000  =  3441=4840000x30x3. 
"^1567000  ~Mbf  34W+34rft=the  fubtrah- 

Wi*2«*o)      2*8*41*8  =  third  Refolvend  Refts. 
««r  iw        -y  (2=^  thc  Qu0tc; 

66pQ  =34,'  thc  Treble  Root  =2230X3. 
14018700  =3 


X4**i«QO  =34+244,  the  Divifor  for  the  3d 
ZZ-2!:  _-i-™    ''  (Refolvend. 

26760  =34^^=6690x4. 
20837400  =34<feg  14^1 8700X  2. 

2«8<4i«8  =^+^*^^hLs^°iL!i; 

^^  (mheod.  which  t*ken6««UindBclblte«L 

/0)  there  Refts  (o) 

v  So  thc  Root  is  found  2000 +200 


j, 
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And  the  Procefs  according  to  die  Canon  of  die  thud  Power  o? 

4+ b9  is  repeated  three  times,  viz* 

ift,    20Co=w,  and  axes*  I  or  2000} 

3d!jj  2230=4,  and     2±3&|  -f        2/ 

Thefe  Examples,  according  to  the  2d  and  3d  Powers  of  the 
Binomial  Roots  in  the  Table  above,  fully  ihew  the  Reafon  of  the 
Method  uied  in  the  Extra&ion.  of  the  Square  and  Cube  Roots. 
And  by  the  Obferving  of  the  Canon  given  by  the  Powers,  the 
Root  of  any  other,  even  the  fquared  Surfolid  may  be  extrafted : 
As  1  did  that  of  the  Biquadrat  in  Se8. 6.  of  Chdp.  1.  Article  the 
2d ;  having  never  ieen  it  done  but  only  proceeding  purely  as  the 
4th  Power  direfts. 

IV.  The  Roots  of  Algebraielc  (iuaritities  are  either  thofe  of  Ra- 
tional or  Surds.  1.  The  Roots  of  Rational  Quantities,  whether 
th#fe  Quantities  be  compounded  by  Multiplication  of  Single,  Bi- 
nomial, or  Refidual  Roots  are  thus  expreis'd. 

1.  How  Single  Roots  of  Powers  are  exprefsM  in 

Species  and  Numbers.    . 

Powers.  Their  Roots, 

in  Species,    in  Numb,  Species.      Numh. 

Square                    **=*             4  I  u    s=          2 

Cube                   htksa           27  J  t    s         3 

Biquadrat            ,  r*=          256  1  c    =s 

Surfolid                  *te=        3125  •  \  '         rf    sa 

Squared  Cube        b'zs      466)6  I  4=6 

2d  Surfolid  ~'       bsz    823543  I  -         i    ;sz          7 


2.  How  Binomials  and  Refidual  Roots  are  extruded. 


Binomial  Powers.   Their  Roots. 
Species.       N°.  Species.  N°. 

MU  +  2*fr  +  tfss  25s.       *+*:=  5 


Refidual  Powers.  •        Their  Roots. 
Species.  N°.  Species.  N6. 

<W— 2<fo-f-**t=:    p.    d  -~*z=:  3 
bh-+7b  -f  1  =    4*     b  —  isb:  2 


i644  -f-fiM+Msytfi.  <i*+*=3i        l6W-8W+i>fc=:289.  ^-terij 
#**  + 2j**-j-*»3B  64*  **+**=   8  I      W«w— 2***+ «c=  16.    fa«-«s  4 

P  p  p  2  2^(y,  Surd 
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idly,  Surd  Roots,  or  Roots  of  Surd  Quantities  are  expre&'d . 

thus  by  their  own  Radical  Signs. 

Simple  Stad -Quantities. 

Powen.  RootK  Powwi.   Roott> 

S&uare  Root  of  *=V*  or  in  N°.  171=*/!  *7*  * 

Gubc  Root       tes^/b Wy=</W 

4  4 

Biquadtfrt:        csp^/Cr.  ...#.,  5 vj=W^  *7 

Surfolid  &±*l/* 7355=4/735 

6  * 

Squared  Cube.    gp^Vx  •  •  •  .  •   379=V379 

77 

2d  Surfolid  >       te=4/j&  •  •  •  •  1 2312=4/ 123  r  : 
Squared  Biquad.  i=\/i  •  .  #  >     339=sVf339 

Cubed  Cube       /=*a//  •  •  >  •   1129=^/1129  > 

1  •  10 

Squared  Surfol.  ncs>/m  ....  1057=^.1057 
Compound  Surd  Quantities.  . 

PbWtT*.  RtDOtSi'.  jt* 

*+b    ...'......'.    4/*+fc 

*+b+c  :....,....  v*W+*  ^ 

4  '        " 

n+b+c+4 4/M+b+C+i  *   j. 

5 
u+b+c+d—g  -.^ 4/^+i+r-fi— g  l 

*+b+c~d+g+b  •,.......   -Jfr+H*-^+*+* 

*+*+ <r— d+g—b—l    ....    4/j#+*+^-^+^-6— * 

*+H^^-H+H/+»  .  •    \{*+b+c+d-g+k+l+m  > 

10 
iTr+gb—fc+m ....  .......    4/i7r-fg£—  bc+m 

It  muft  be  obferved,  That  the  Sign  coune&ing  the  RefidttrJ 
Root  is  always  the  lame  with  that  of  the  double  Re&angle,  i.  c 
Negative  as  under  the  2d  above. 

Having  fully  fhewn  the  Nature  of  Raifing  the  Powers  of  Quai*. 

fcties,  ai*d .  Extrafting  the  Roots,  and   illuftrated  the   fame  by 

Numbers,, 
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Numbers,  it  naturally  leads  me  to  The  Arithmetic!*  ef  Surd  Quan- 
tities J  which  I  fhall  alia  demouftrate  by  Numbers. 

Sect.  VIL  The  ,/tyaritbmofi  Surd  ^umttties. 

In  regard  .there  is  often*  Occafion  for  Working  the  Roots  of 
Species  or  Numbers,  as  by  Addition,  Subftraftion,  Multiplica- 
tion &c.  of  them  j  and  that  it  would  be  tedious  and  lefs  accu- 
rate to  find  near  the  real  Roots  of  Numbers,  and  impoffible  to 
be  done  of  all  A  lgebraick  Quantities  j  therefore  the  Bufinefsofthis 
SeSion  is  to  give  Rules  for  fuch  Operations  in  Powers  without 
regarding  the  Roots  farther  than  by  the  Radical  Signs  prefixed : 
So  that  the  compleat  Powers  of  Quantities,  or  Numbers  may 
hereby  be  added,  fubftratted,  &c.  as  well,  (and  much  fooner) 
than  if  the  real- Roots  were  known,  and  the.  Work  done  by  them: 
See  Article  7.  Se&.  1.  of  this  Chapter. 

1.  RedttSKon  of  Surd  Quantifies*' 

Reduffion  is  here  taught  firft,  becairfe  Quantities  are  required  I 
to  be  reduced  to  a  conknon  Radical  Sign  before  thofe  that  have 
different  Signs  can  be  multiply ed,  divided,  &e. 

Example  1 .  Reduce  4/4*  and  */c  to   Surds  having  a  common! 
^Radical  Sigh ^  or  Surds  Heterqgeneal  to  HQtfiogeneaL  .  See  the  r 
Operation.  . 


."A      N 


4,-       4  '    The  common  Radical  Sign. 

...  •  i.jyslfe  loweft  Teiitis  of  the  given  RadicaiSigm  0*  Exponents.. 


<i/nh  ^c^Tfae  Surds  .given  to-be  reduced. 

Vis*,  ^/cssThe  Anfwer  or  the  Surds  given  in  a.  common  Radical  Signf 

Ry  the  Operation  >tis  plain,  tfiat-  firft- 1  take  Jialf  the  Radical 
Sign  2  (given)  and  put  it  over  the  other  given,  or  4;  ^ndhalf^ 
tire  eiven  Radical  Sign  4,  and  place  it  over  the-other  given  or  zy 
which  are  the  lowen  Terms  of  the  given  Radical  Sign. 

2diy>  I  multiply  the  Radical  Signs  given  by  thofe  ftanding  over 

respectively,  ai4  they,  produce  4=  thexommpn  Radical  Sign  re* 
quired..    j.t        

3<ty,  1 
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$Jfy9  i  Taife  the  Sard  Roots  given  to  die  Powers  of  die  Weft 
Terms  of  the  giren  Radical  Signs  which  ftand  over  the  refpec- 
tive  Roots  ^  as  u  railed  to  the  2d  Power  is  uu>  c  in  the  1  ft  Power 

is  =sr>  and  placing  the  common  Radical  oign  before  this,  nu  and 

4  4 

the  c,  I  have  the  Anfwer  Vuu  and  */c. 

*  4 

Example  2d  fliall  be  in  Numbers,  as  to  reduce  V9  and  \/i5 
to  a  common  Radical  Sign. 

See  the  Work  by  the  fame  4, ^^^^p0111111011  Kadical  Sign. 

Rule  as  above ;  and  in  Mul  ti-  2  iisf  Lcaft  Terms  of  given  Radical 

plication  and  Addition  tis  (^igos,  placed  i«erchaa«eabl v. 

shewn  how  theft  prove  each  2       4 

other,  or  how  the  Totals  a-  V>>  y'lfesSorda  given. 

£ree,and  consequently  prove  4       4 

the  Truth  of  thu  Method  of  V^i>n/i6esSord8  required,  er  thofe  given 

Ueduftion.  (reduced. 

IL  MiUtiflicaturti  of  Simple  S*rJ*. 

In  this  Article  I  ihall  {hew, 

1.  How  to  multiply  a  Surd  by  aRati^oal  Number  or  Qaafr- 
tity. 

2.  To  multiply  a  Surd  in  others  of  the  fame  kind,  or  the  fame 
Radical  Sign. 

.  3.  To  multiply  Sards  together  having  different  Radical  Signs.    • 

1  •  To  multiply  4  Surd  in  a  Rational  Number  or  Quantity. 

Tbi»  is  eapfrfffitti  iwo  ways,  &r>  Example,  lo  multiply 

4/c  by  *,  the  Anfwer  i«  vety  ofteft  exprtflfea  dnt'^3 V*  e*  >  -  m 
the  Biquadrat  Root  of  c.    But  attually  to  multiply  .-them  b  done 

by  this  -  -       ■  - 

!?«/*. 3  RaHe  £up  to  the  Power  of  the  Si«)A.gi^en,  ja'ahere  *  in 
the  fourth  Power  is  bbbb%  and  putting  the  feme  Radical  Sign  be*- 

4  \ 

fore,  is  ^/bbbby  which  foeing  itmlti^lied  fcy  v^>  gives  s/bbbbc. 

Or  in  Numbers,  fiippofe  cr^itf,  and  J«8,  then  4^4095,  and 

4/1$  multiplied  in  ^4096^1=4/^5  $3*  *b*  PfOduft,  and  that  Root 
&ing  fixtrafted  is  =1(5,  the  Produft  in  a  Rational  Number. 

To 


1 


Sea.  >: :)     .  MdttyMm  &&rd(±  ^ ,.         j»  $ 

To  prove  bad*  ^rhich  Wft£ft  <tf  *rpYjt*Pg»  by  *s#ta&the  Power 
of  the  iUtiaMd -Number,  to  fc^  Genuine,    . 

■ 

I  fay,*  being  csitf,it$  a/> 'ss^  wl^  ftujtfpjiefl  by  k»8,  giv*a 
16  as  before.  ,      '  4 

2.  7i  mult i fly  a  &r^  Number  by  a  Surd7  which  are  Homogeneal9  er 

tvhrn  the  Radical  Signs  are  the  fame. 

Rule.*]  Multiply  the  one  by  the  othtfr, '-and  the  Produft  is  the 
Anfwer,  prefixing  one  of the  Radical  aSgas'^en.  • 

Example.  Multiply  </dr  by  v%  and  the  Produft  is  =^dru, 
and  putting  *=?8  j  rp&i?  }  and  ^p=3-    fIt  is  tfrus  doijte  in  Numbers, 

V>27  by  ^2ts:^ii6se6  the  Prodi^d. 

•  * 

Proved  thus  -  By  the  real  Roots  without  Surds.    May  ^27=3, 

and  V8rr2,  and  2  times  3  is  <S,  as  before  in  the  Numerical  Way 
lad  above,  which  is  the  ferae  as  the  literal. 

« • 
3.  TemultlfLy  Hit erggeneder  Surds y  b tying different  Radical  Signs.. 

Rule^  Reduce  them  to  a  cotavtjdn  Radical  Sign,  and  tfcen  wprk 
asinthelaft. 

Example.  Multiply  \/c]>y  */u+  '  In  a  common  Radical  Sign,,  the 

Surds  are  v**  and  yvj  whofe  Produft  is  yfcuu. 

Or  in  Numbers :  crsitf  ;  and  vaz?^  or  </\6  to  be  multiplied  by 
1  .44 

V9,  which  in  a  commoa  Radical  Sign  doe  Vitf  and  y8*,  whofe 

Produtt  is  *jx  296-26. 

44 
£*/*  froved  thus :  Ify the  real  Roots,  Cor  ^/i tf«2  *P  ajid  v$jss3  * 

and  3x2=6. 

Xtl»   DiviCion  of  $ur J  Quantities. 

There  is  nothing  of  Difficulty  in  thjs  Rule  j  for  if  the  Quanti- 
ties of  the  Dividend  can  be  divided  by  thofe  of  the  Divifor,  and 
the  Radical  Signs  are  the  fam^v/pck  as  ip  £a#gltf"ia  Jlivifion  of 
Algebray  or  of  whole  Numbers  }  as  \fubc±- by  4/ be  the  Quote 
s=V*,  &c.  Or 


<^ 
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Or  ie  Mtmlnrs  $  v'*44+v'9i»v/ife=4>  or  r=i2«r3*    Foe  Proo£ 
2.  If  the  Radical  Signs  are  not  the  lame,  they  may  be  ledhced 
to  a  common  Radical  Sign,  and  then  divide  the  Power  of  the  Di- 
vidend by  theDivifor  j  or  put  k  over  that  -of  Hie  Divifor,  as  if 

4  I 

the  ,*/***  be  divided  by  V"«    In  a  common  Radical  Sign  they  are 
y/cuu  for  the  Dividend,  and  */uu  for  the.  Divifor  j  fo  the  Anfwer 

•        Cum       4 

u  ^     .ast/V.    And  this  proves  the  laft-  Example  in  the  laft  Rule, 

and  is  farther  proved  by  dividing  the  Numeral  Reflangie  there 
by  ore  Fa&or,  for  the  Quotient  will  be  the  other  Fa&or.  t 

IV.    Addition  of  Surd  Quint it iesl 

This  Rule  is  placed  after  Multiplication,  becaufe  that  is  often 
ufed  in  this  Rule  of  Addition.    1  ihall  fliew  Jt. 

i.  How  to  add  when  there  are.  the  fame  Quantities  andRadi-* 
cal  Signs. 

2.  When  there  are  different  Quantities  or  Species,  but  the  fame 
Radical  Signs,  which  Quantities  are  fuppofed  Commenfurable. 

3.  How  to  add  Quantities,  having  the  fame  Species,  but  diffe- 
rent Radical  Sign  v  or  when  both  the  Radical  Signs  are  different, 
and  the  Quantities  incommenfurable. 

1 1.  To  add>y/if,  \/Uy  and  y/u. 

RuU.\\  Multiply  any  1  of  the  Surds  by  the  whole  Number  of 

them,  as  here  +/u  x  by  3j=V8i»,  (obferving  the  Rrft  Rule  of  Mul- 
tiplication laft  above,)  which  is  the  Anfwer. 

'Or  in  Numbers:  Add  */\6,  V**>  ^^  i/ltf-    Here  3  the  Num- 

4  4 

ber  eff  Roots  railed  to  the  fourth  Power  is^&r  ;  and  <J\6  x  */8i= 

4/1196=6  proved  thus $  i/i6zbz>  *nd  3  times  2  is  6,  c*  2+2+2, 
which  proves  the  Rule. 

2.  When  two  unequal  Surds  are  Commenfurable,  and  have  the 
lame  Radical  Signs,  and  when  divided  by  their  greateft  common 
.Meafure,  are  reduced  to  fuch  Quantities  as  are  the  compleat  Pow- 
ers of  fome  Quantities  or  Numbers j  they  may  be  added  thus, 

fuppofe  v^Q  to  be  added  to  4£isy 
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2</  Rule. 2  Divide  the.  Surds  by  their  common  Meafure  ^5,  and 


they  are  reduced  to  v'8  and  a/it,  the  Cube  Roots  of  which  are 
2  and  3  •,  the  Sum  of  which  is  5,  which  Sum  of  the  Roots  mul- 


3        1 


tiplied  is  5v'5==\/tf2$  the  Anfwer. 

And  for  Proof,  Extract  the  Cube  Roots  of  the  Surds'  given  in 

the  common  way  of  Extraction,  and  you'll  find  the  Sum  ^y/615 
=8.55.. 

How  to  add  Quantities  having  the  fame  Surds,  but  different  Radical 
Signs  }  or  when  the  Radical  Signs  are  either  different  or  the  fame,  and 
the  Surds  are  incommen fur  able. 

Rule .3  There  is  no  Occafion  for  farther  Operation,  than  to  put 
the  Radical  Sign  -f  between  the  given  Surd  Roots :  As 

9  4  34 

To  add  \/cc  to  the  \/cc  and  ^/cc  }  the  Sum  is  ^/cc-\-y/cc+<s/cc.) 

3  4  3  4* 

Or  the  Sum  of  \/<$>  the  \/6  and^/13,  is  z=\/5+\/6+\/i3* 
Or  v/3  +  v/7+v/i2,  &c.  is  the  Sum  of  fuch  Surds  as  ^3,  1/7 
and  y/\i,  &c. 

There  is  a  Rule  which  lome  pretend  helps  us  to  the  Sum  of 

2 

thefe  kind  of  Surds,  when  the  Radical  Sign  is  V.  The  Rule  is 
this  j  To  the  Square  Root  of  the  Sum  of  the  Squares  of  the  Surds  gi- 
ven, add  the  double  Reftangle  of  thefe  Surds,  and  the  Sum  is 
the  Anfwer. 

Example.  To  v/12,  adcl  y/% ;  according  to  the  Rule,  the  Sum 
of  the  Squares  of  the  Surds  is  =»2o,  its  Root  ^20,  and  the  double 
Rectangle  of  the  Surds  is  2^9^=8x12x4=^/384,  by  the  firft 
Example  of  Mult  if  Heat  ion  of  Surds.  So  by  this  Rule,  the  Sum  of 
<v/i2-{-v'8  is  reduced  to  ^20+^/384.  I  muft  confefs  I  do  not  fee 
the  Uie  of  the  Ryle,  nor  of  the  Alteration  of  the  Surds,  fLce  to 
fay  the  Anfwer  is  V  i  2  -f-  v/8  is  mo;e  true  and  intelligible,  than  to 
call  the  Sum  \/ 20+  ^384. 

V.  Subftraftion  of.  Simple  Surds. 

1.  When  the  Surd  Roots  are  commenfurable  or  reduceable  to 
Rational  Quantities,  as  in  the  fecond  Example  in  Addition  j  work 

Q.  q  q  as 
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as  is  there  dire&ed,  but  when  you  come  to  the  Roots,  iaftead  of 
taking  their  Sum,  take  their  Difference,  and  multiply  as  in  the 

lame  Example.    To  know  the  Difference  between  v^o  and  ^135: 

Thefe  +,  5  reduces  them  to  ^8  and  \/27,  whofe  Roots  are  2  and 
3,  and  the  Difference  of  thole  P.oots  is  1,  which  multiplied  by 

the  common  Meafure  V5>  gives  v' 5  for  the  Remainder  or  Diffe- 
rence. 

But  when  the  Surds  are  incommenfurable,  as  in  the  laft  Exam- 
ple in  Addition^  you  have  noth;ng  to  do  but  place  the  Sign  (— ) 
between  the  Surds  given  7  fo  the  Difference  of  */£  above  */«   is 

VI..  Addition  and  Subftraftion  of  Compound  Surdu 

ifiy  For  commenfurable  Surds,  as  thofe  under  the  fecond  Rule 
of  Addition  above,  take  this  Example, 

Here  the  Sum  of  4/45  and  4/125  =  4/3  20  7  and  of  a/2 94  ^d 
_  ^95=^54  by  thefaid  fecond  Rule| 

idlyy  For  mixt  Numbers,  as  Surds  and  Rational  Numbers ;  fee 
this  Example. 


4  « 

To     331+4/  768—4/80 
4  4 

Add  153+4/  243 +4/ 1 280 


44 
Sum  as  4844-4/7203  +4/80 


Or  from  331+4/768+  4/80 
Take  153+4/243— 4/1280 


Refts  =178+4/3     +V/1296 


I  need  give  no  farther  Examples,  becaufe  the  Addition  and  Sub- 

ftraStion  of  thefe  Surds  are  done  by  the  felf-fame  Rules  as  thofe 

called  Simple  Surds y  as  by  the  Rule  under  the  fecond  Example,  and 

in  Subftrattion  of  thofe  Surds. 

4 
The  fecond  Example  laft  foregoing  is  done  thus :  To  add  4/768 
4  4 

to  4/243*,  I  divide  them  by  the  common  Meafure  4/3,  which  re- 

4  ^ 

duceth  them  to  4/256  and  4/81,  whofe  Roots   are  4  and  3,  whofe  j 


■ 

I 


Sum 


l 
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Sum  is  7,  fo  7^/3  is    thie  Anfwer,    or  74*v/3  —  v^*^*  and  lo 
of  the  Reft. 

The  thmotrftration  of  the  Rule  for  this  Uft,  as  under  Article  IV. 

Rule  2. 

This  I  fliall  do  by 
this   plain  Inftance         */4)  V64 +\/6$  as  the  fuppofed  Surds  given. 

of  Numbers  adapted    nQu,otcs/^,=    4    R00ts. 
onpurpol^asinthe    Qpot«+i/ifc=j^ 

Margin  j  where  */cT4  8  =r.  Sum  of  the  Roots. 

-|V<*4>    are    given  and  8v^4=v/256  — 16  the  Anfwer. 

to  have  their  Sum  ^^64+^64.1*8+8. 

found. 

i.  Thefe  divided  by  V4>  are  reduced  to  the  Root  */\6+\/i6y 
whole  real  Roots  are  4+4=8.  And  ^4x8,  as  by  the  firft  Rule 
of  Multiplication  above,  gives  the  4/256,  whofe  Square  Root  be- 
ing 16 y  is  =  the  Sum  of  the  Roots  of  die  two  Surds  given. 

VI.    Multiplication  of  Compound  Surds. 

Three  Examples  or  Varieties  The  three  Examples  in  Species 

done  in  Species  two  Ways.  proved  by  Numbers. 

Example  1.  Example  1. 

To  multiply  h    tf* ■)  Scc  the  operation  alfo  in  Numbers  J4    */«4l  £*£J^ 
in  ac + ^/b  j  r  '  12+1/ 16  S the  Species. 

abc^ae+b^abessXht  Prod,  or  in  Numbers  =58^/(544*4^04^/  62*191 

Or  reduced  in. 7         .      ff       .     .  „.  . *. 

co all  Surds.  ^—V^bbm+^Mlc  For  4><8  (=j=i/64)  =32_ 

>■■!■■■'     ■      ■>'■     &  that  3  2x2+4  (=^16)==  .6"""1** 


Example  2.  Example  2d  proved  thus : 

To  multiply  b  ^/at  4^/64")  M»  ltip'y  as  the 

in     **i/*  Multiply  by  2^/163    Species  are. 

abc^/abczrthe  Produft ;    or  in  Numbers  =  8\/ 64%/ 1 6=256 
Or  reduced  ">  ...  — 1 

co M. J=**«H*«*  For  4>  ^SjssSW  a  3a         6' 

^    ■  And  32X  2^4(=.2y'i^)=8 


■kMMi 


Q.  q  q  2  Example 
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Example  3.  Example  3. 

To  multiply  *+ •*    Or  in  Number*  thu« :  4 + </6\\  -   ^    .  g^^ 
in  <*-f  4/*  *  in    2+vi6j  *^ 

1.  i\foff,  That  in  multiplying  |r,  multiplied  in  the  Square  Root 
of  ac9  by  *r  more  the  Square  Root  of  b '  ^  I  lay  f^r  by  ac=jibc 
Vac,  and  ftaiids  fo  in  the  Example  i  -  More  b  (in  the  Multiplicand) 
</abc>  8cc. 

2.  Nott^  In  like  manner  by  the  Numbers,  Example  i.  I  fay  2 
times  4v^4  is  8-t/<*4«  2^lyy  4V<*4  hy  i/i^t  is  =s  4^/64^16  j  fb. 
the  Produ£k  is  s=?V^4+4V^4\/1^-  Now  the  Square  Root  of  64 
is  8,  and  of  16,  4,  fo  that  this  Produft  is  8x8cz4x8x45=:T92  :  And 
that  this  is  right  multiplied,  will  appear  by  the  Numbers  given, 
or  4  k  in  8,  (which  8  is  the  Square  Root  of  64,)  gives  32  for  the 
Value  of  the  Multiplicand. 

And  2,  more  4,  (which  4  is  the  Square  Root  of  itfj  makes  63 
which  is  the  Value  of  the  Multiplier  ^  fo  6  times  32  is  =  15)2  as 
before,  which  is  a  full  Proof  of  the  Rule  by  the  firft  Example^ 
and.  the  reft  are  performed  and  proved  much  after  the  fame  man- 
ner, which  it  would  be  needlefs  to  infift  farther  upon. 

Example  4.   To  multi- 

ply  V»— *d  by  Vu+cd:  \/*-ci 

See  the  Operation  in  the  i/*-M 

Margin.  ■  ■ 

In  Number sdemonftra-  »-        *       ... 

ted  thus  J  *=8,  «i,  fa.  </*-tf«tUi* 


~.       *  ,~                                       +V^cdddu-^ccdd 
Then  <i/8— 2  


1  stt 

hy  V8+2  Prod.  ^/uu+s/cccUiu-V'cciUn-^cU 


3 

Produft  contracted  ^z^mh^cUA 


1 


V64— 4=  the  Sum  or  ProduA  contrafled...  

[Nowv  the  Cube  Root  of  64=4,  and  4—4^:0  "  'm~m~~~ 

^ 

So  the  V&=the  Multiplicand  =2,  and  2—2=0  X  2  in  the  Multiplier  =  o 

(theProo£        5.  Hence 
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5.  Hence  it  appears,  that  if  you  multiply  two  Surd  Numbers 

together,  whofe  Radical  Signs  are  y%  the  Square  Root  of  the 
Produtt  is  the  Anfwer  ia  a  Rational  *  Number.  But  if  the .  Root 
cannot  be  Extracted  without  a  Remainder,  divide  the  Produft  by 
thegreateft  Square  Number,  that  will  doit  without  Remainder; 
lb  the  Root  of  that  Divifor  in  the  Quote  is  the  Anfwer,  as  in 
the  firft  Cale,  *j>  1 6  in  y^9  =  \/  *  44  =  1 2  the  Anfwer.  And  in  the 
fecond  Cafe,  V72  *n  v^8  =  <S%i6,  which -r  144  quoteth  4,  and 
the  ^144=12  5  fo  that  12^4  is  the  Anfwer. 

VII.  Divifion  of  Compound  Surds. 

This  will  appear  very  eafy  Quote, 

to  thole  who  under ftand  coin-  V*)  s/t*+*/A*  (\fb+i/d 

mon  Divifion  in  Species,  as  be-  y**  

fore  taught,  and  Multiplicati-  .  *  -^ 

on  of  Surds.  .    .  ^/^ 

Example,    Divide  Vbu+Vdu  ^R*. 

by  V«  i  &e  «**  marginal  Work. 

Example  2.  To  divide   dkc+tcv'ac+bjb+Jalc  by  t+V^j   or  *n 
Numbers,  8+2^64+4^16+^64,  \/i6  by  2+\/i6. 

Done  Literally  thus : 
b+Jac)  abc+acvac+by/b+i/thc  (*c+sb  =the  Quote. . 

bVb+i/tbc 

b\tb+</4bc 

-  "f 

Refts  c=  o 

Done  Numerally  thus: 

2+V16)  8+2^64+41/16+^64    ^16  (4v/64asQpote. 
8+4^16 
■         -       ■«,    .  ■ 

V64— 4  Vi  6 +4^16 


Reft  brought  down.    5  —^4+^4    V*6 

2^64+^64.^  16 


0  Remains* 

There 
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There  &  nothing  of  Difficulty  in  thefe  Operations,  obferving 
to  change  the  Signs  of  what  you  fubftratt :  As  in  the  Numeral 
Example,  lam  to  take  4.J16  from  2^64,  therefore  I  fay  that 
2^64—4^/16  is  the  Remainder,  to  which  if  I  bringdown  4v  16, 
the  -f  and  —  deftroy  the  41/16  :  So  that  bringing  down  to  the  fkid 
Remainder  2^64,  the  reft  of  the  Dividend,  which  is  VifyVi  6,  I 
find  that  2+^64  is  contained  in^V&t*  <v/<*4  t^'mes,  which  I  put 
in  the  Quote,  and  multiply  and  deduft,  fo  the  Remainder  is  (o). 

And  the  Truth  is  thus  proved,  \ft>  In  that  it  agrees  with  the  Lite- 
ral Example,  idly,  As  it  is  the  Produft  of  Example  the  Third 
foregoing,  divided  by  the  Multiplier.  And3<#y,  And  moft  plain- 
ly tnus  : 

The  Value  of  the  fever al  Member*  of  the  Numeral  Dividend  are, 

8   „..-..  ' =8 

2^/64^  or  2x8 •  =  16 

44/16,  or  4X4 =16 

V^4\/i6,or8x4 =c  32 

.Value  of  thq  Piyifor  2 + \/ 1 6  *z  2  +4^=6)     72  sc  Sum    ( 1 2  asc  Quote 

V   forP«oof. 

Sect.  VIII.     jUgehraicd  Fractions. 

Although  the  Bufinefs  of  Fra&ions  in  Species  are  often  ufed  in 
the  Solution  of  Analytical  Queftion& :  Yet  fince  the  Reader  of  this 
Part  is  fuppoied  to  have  perfe&ly  1qmi$  Redu&ion  of  Vulgar  Frafti- 
ctis>  Chap.  2.  Seft.  1.  and  there  being  lb  very  little  Difference 
between  the  Method  of  working  Fra&ions  in  Numbers  and  Species, 
therefore  I  fliall  not  need  to  enlarge  much  on  this  Se&ion. 

1.  Note,  The  fifth  Cafei*  done  thus :  Multiply  the  Quantity 
given  by  the  propofed  Denominator  a***  place,  the  Produft  over 
the  Denominator'  for  the  Anfwer. n 

2.  And  the  fixth  Cafe  is  only  placing  the  hitegeral  Quantity  gi- 
ven as  a  Numerator,  and  a  Unit* for -a  Denominator. 

3.  And  that  the  Quantities  omitted,  which  are.  foundin  both 
the  Terms,  brings  a  Fra&ion  into  its  loweft  Terms. 

The 


Se&  & 


The  Cafes  of  Reduction  of  Algebraical  Fractions. 


g£5]      To  reduce* 


■ »  ■      II      n  <  1 


"i  ■  ■     i  L  1 1 . 


given* 


Example,  two  tajeath  Gate.  I  ^Tlie  Anfvers. 


Mixt  Quantities  to 
Fraction?. 


Done  by 
Rules  Cb 


An  improper  Frac- 
tion to  a  whole  or 
mixt  Quantity. 


A  Fraaion  to  its 
ioweft  Terms. 


4   Fraaions  of  dilfe- 
I  rent   to  common 
Denominators. 


A  whole  Quantity^  ""~"       " " 


the  r^T '^Zy?' r° tftat * Denom"" 

whofe  Deaomina'S  *"*""  t0  that  whofe  ^"om-sr+J 
tor  is  giVen. 


iff*      '     £T» 


An  IntegeraJ  Qpan-i 
*ty  to  the  Form, 
I  of  a  Fraftion. 


s 


A  Compound  to  a 
1     iimple  Fraftioa. 


bu 

cu—j>r+hh 


H     c  c     ,   r 
r  of  7  of    - 

m 


fa 
1 

c*—pr+bb 
I 


era 


3!*+f*    f  r- 5j£. 


W 


w 


bm-j-vm 


w 
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Chap. 


II.  Addition,  Subftra&ion,  Multiplication,  and  Divifion  of 
Algebraical  Fractions  •  two  Examples  to  each  Rule* 


^mm 


Subftra&ion 


Addition 


Propoficioni  or  Example*, 

i.  To  S  add  * 

m  m 


2.  To add   -r 


I 


£+* 


Solutions  or  Anfwcrs. 

C  4WPg  -j-  2PPM 


Rdes. 


mm 


t«ot  to  a 


add  trie    Nd 
ton.   m  fa 
*r»6>iona. 


+  r 


nd 


i.  From  HZZk^  Ta-;e  * 


mu 


m 


2.  From  ?-*'+'—'*+#  I 
Take  —7- 


Refts  =  - 


Refts 


Reduce 


and    work 
Vulgar. 
theReu 
their  tare* 


o 


Multiplication 


2A*  ,      6 
1.   -     by  - 

c      *  n 


Produft 


ihhu 


en 


mm 


imp 


2.  »+-  by 

r      J       s 


the  No- 

ffleiwtorigiveafo 
and  the  DeooaiiDt- 

***. =  «    at  in 
Vulgar 


P*odsW*+3*SP 


r*d,udog»+*io. 

toiFrtcri-n.  mbr 
tbehift  Rcdoccoo 


Divifion 


1 .  Divide  • — *  by  - 

en      J   n 


2.  g^tfo?  bv  22t 


Quote  = 


2bi 


Quote  =»+- 

r 


Woik  as  io  Vol- 
gar,  and  redactra. 
thcQiiotet  to  low. 
eft  lennt,  feflbc 
»  yon  lee 


Thefe  Examples  above  are  very  eafy  to  fuch  as  have  fufficient- 
ly  acquainted  themfelves  with  Vulgar  Fractions,  and  the  two  Ex- 
amples in  SubfiraHion  prove  thofe  in  Addition,  as  thofe  in  Divifion 

do 
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do  thofe  in  Multiplication  •  there  is  no  need  to  lllaftrate  thefe  by 
Numbers,  becaufe  that  isdo.ieby  corr  paring  thete  with  the  like 
Examples  iii  Vulgar  Fr  aft  ions.    So  thit  i  proceed  to 

Sect.  IX.    Rules  to  refolve  Smple  E^uatiqiis.    _ 

The  Bufmefs  of  this  is,  (when  unknown  Quantities  are  iuter- 
mixt  with  known,)  to  bring  the  unknown  Quantity  to  poffeis  fole- 
ly  one  Side  of  the  Equation  (commonly  that  toward)  the  Left- 
hand)  now  thefe  complex  Quantities  being  lb  either  by  the  un- 
known Quantity,  being  added  to,   fubftracxed  from,   multiplied* 
in,  or  divided- by  known,  or  by  irioft  or  all  of  thefe  together-;* 
therefore  Equations  are  relblved,  or  the  Value  of  the  unknown 
Quantity*   is  difcovered    by  Addition,    Subjhaftion,  Multiplication, 
Divifi;n  and  Evolution,  &c.  and  that  in  a  contrary  Way  to  that  by 
which  the  known  and  unknown  Quantities  are  conne&ed  and  pla- 
ced together,  u  e.  thofe  of  Subftrdttion  folved  by  Addition  j  Addi- 
tion by  SubftraEtion\  Multiplication  by  T>ivipon\  and  thole  divided" 
and  ftanding  Fra&ion-ways  are  folved  by  Multiplication ,    as  by- 
thefe  Examples.  .     % 

Simple  Equations  Refolved. 

r>    jjj-+'  r%7+  )        2°    And  that  *  is  pufrfor  the  un- 

i.  Bj  Addition  {N"€\jZll        known  Quantity  required. 

Literally  ■  ■  Numerally 

u—izzb—c  1  *—  8=20*~I2 

Add  d  d  Add  Add       8  8  Add 

Sum     v—b—c-j-d  the  Anfwer.  I       Sum      *=20—  12+8=16 


2.  By  SubfiraStion. 

*+ds=b+c 
Dtdufl  dy  d  Deduft 

Kefts  w=zb\c—d  the  Anfwer. 


*+8=20+I2 

Dedaft  8,  8  Dedaft 

*=20  +  I2~8sS24 


3.  By  Multiplication.     x 
n    Ac 

wss^  ==the  Anftrer. 

•                                              "     1 

■ 

• 

^*»  ■■■■         ^* 

4     20    . 

Anfwer  *=^-^= *# 

20  <•     * 

Rrr  4.  By 


i 


1 
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»=-,3l  the  Anfwer.' 


—  10°  _ 

*~8  +  I2~5 


|.  Jfr  Addition,  and  Sabjktftion,  or 
'  Yranfpoition  s 

Jl+c-d=b 

u  =  h—c\d  the  Anfwer.* 


*+T2—  8=20 

*  =  20— ia+8,=i6 


6.  By  Addition,  SdfireSiony  end  Mul- 
tiplication. 

2    f 

B—d  +  2CZ=  li~2i 

n  j=  2b—<d—2c  the  Anfwer. 


Or 


»— 8  . 

—+12=20-8 

*—  8+24=40— 16 
*=540— 16+8— 24 


*    •    %. 


7.  Bj  Aiixtitn,   Snbfir^ii»>h  JMWW- 
flkmoHy  dndDivifitn* 


#+* 

if  ibr  GenerslRuJv  fex*  revolving 

fvtegeing 


I 


I2*+8*  ,  <v     ^ 

£j-  +  8—20=3x12  or  3d 

12* +8*+ 20x8— 20x20=36x20 
i2*+8*=720 — 160+400 

— 720—  I6O+4QO.         0v 


.  ),  When  one  or  mere  hmm.  Negative  Quantities  are-  eenneutd 
an  unknown  Affirmative,  they  are  feparateay  and  the  unknown  made,  r# 
foffefs  folely  one  Side*f*ke»  Equation  (which  is  the  fame- as  t+fay  that 
fuck  Sanations  are  RefibvedJ  ^Addition  only.  So  in  the  Example  of 
lefol* ing  by  Addition  >  I  add  the  Qjtantity-  cednefted  with  (»>,  as 
(<0Aq .tatiLR*lte.o£  the  Equation,,  aad,  th*  Sw*  is- vwy^amly- 

7**  JUstfon  ofwhffff  is^plain,  andjhews  the  Foundation  offranffoJStion  2 
(which  Word  fee  in  tip  Alphabetical  Account  near  thfe  beginning 
of  this  SeftionJ  Fok  addingthe  fame  Quantify  ,orANu»l*r.  to  both 
Parts  of  th*  Equation  does  prefer/re  the  Equality  %  bwt  this  Ad- 

..  ..  ^  vantage 


m* 
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vantage  is  gained  thereby,  that  +d  added  to  —  </,  deftroys  the 
Quantity  --i,  fo  that  it  vanifhes  and  leaves  u  in  Pofleffion  of  bnd 
Side  of  the  Elation,  and  that  (+d)  being  added  to  the  other 
part  of  the  Equation,  makes  fc— c  -j-d,  to  which  (u) .  is  therefore 
fbund  equal.  And  the  Reafon  appears  ftill  more  plain  in  the  Nu- 
merical Operation;  for  if  u- 8  be»8,  (ono^n^  it muft fol- 
low, that  w  =  8+8  or  16,  and  this  is  no  more  than  what  is  taught 
in  Subftrattion  of  intire  natural  Numbers. 

2.  When  one  or  more  known  affirmative  Quantities  ate  connected,  whh 
an  unknown,  that  Equation  is  refolved  by  fubftra&ino  fuch  kn9wn  Quart* 
tities  from  each  fart  of  the  Equation.  Thus  in  the  Exafnple  of  the 
Refblving  by  Suhflfa&ion,  (d)  taken  from  \d  (which  isconnefted 
with  u)  leaves  nothing  but  («)  on  that  Side  of  the  Equation  j  and 
d  deducted  from  the  other  part  of  the.  Equation,  there  refts 
b+c—df  to  which  therefore  (u)  is  equal,  and  the  Equation  is 
Refolved. 

The  Reafon  of  this  is  evident  from  what  was  faid  of  adding  in  the 
flrft  Rule  above ,  for  if  equal  Numbers  or  Quantities  be.  either'  adddd 
to  or  taken  from  equal,  the  Sums  or  Remainders  will  be  equal.  And  the 
Reafon  plainly  appears  alfo  in  the  Numerical  Wof k  j  for  if  *-fS 
be  =  32,  it  follows  that  uss^x,  abating  only  the  8. 

3*  When  in  an  Equation,  there  are  ieveral  knovm  Qgiaatitiei  aa 
the  fame  Side  with  the  unknown,  fome  Affirmative,  and  fonSe 
Negative  j  it  follows  from  the  above  Rules,  that  you  may  tranf- 
pole  fuch  known  Quantities  to  the  other  Side  of  the  Eqnation, 
changing  their  Signs,  as  in  the  fifth  Example :  And  this  you  may 
do  both  ways  to  the  Right,  or  thence  totoarti  die  Left-hand  of 
the  m,  and  that  with  either  known  or  unknown  Quantities,  keep- 
ing clofeto  the  Rules  above,  your  own  Reafon,  and  the  Nature 


the  other  Side  of  the  Equation,  is  fo  far  from  being  equal  to  —  *, 
that  it  ought  to  be  at  leaft  equal  to  *,  or  to  forte  abfohite  Num- 
ber or  Quantity  which  —  u  is  not. 

•  4.  When  in  an  Equation,  the  unknown  Quantity  is  divided  by 
Ibme  Number  or  known  Quantity,  polTeifing  oiieSkLe  of  the  Equa- 
tion i  then  every  Member  of  fuch  Equation  mufi  be  multiplied 
by  the  Denominator  of  the  Fraftion,  whereof  the*  unknown 
Quantity  it  the  Numetator,  as  in  the  third  Example  j  F  muiti- 

R  t  r  a  •  fly 


r 
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ply  —by  4,  produceth  u  j  and-r  by  4,*  produceth  4~  and  lb  the 
Equation  is  refolved,  the  unknown  Quantity  being  cleared  and 
found  —  Jr-,  as  the  Numeral  Work  farther  demonftrates  |  fore- 

2ual  Quantities  multiply'd  by  equal,  produce  equal,  as  well  as  ad- 
ing  and  fubftrafting. 
The  Reafon  is  very  evident :    For  if  a  fourth  Part  of  »  be  s 

■*-,  it  muft  follow,,  that  the  whole  (*J|  muft  be.  equal  to  four 

times  the  ~i   anc*  ^e  I^e  k°Ids  f°r  any  other  Divifbr  of  the 

unknown  Quantity,  or  Denominator  as  abovefaid. 

5.  Hence  it  appears,  that  in  multiplying  by  the  Denominator 
•f  fiich  a  Fraftion,  \ft,  That  every  Member  of  both  Tarts  of  art 
Equation  muft  be  multiplied.  And  ldlyy  That  the  Numerator  of  that 
FraSion  is  multiplied  by  pitting  it  down  as  a  whole  Number ,.  as  i.s  xby 
2,  is  *3T?  4.  by  4,  is  ss 3  %  $  by  6,  is=  5,  &c. 

tf.  When  Quantities  known  and  unknown  ft  and  multiplied  together  in 
an  Equation  pojfeffmg  one  Side  thereof,  fuch  Equations  are  folved  by  Di- 
viiion  j  in  which  Cafe  the  Quantities  fo  multiplied  in  the  unknown,  art 
to  be  your  Divifor  \  as  in  the  fourth  Example  or  Divifion  above. 
To  leparate  u  (in  the  two  Members  du  +cu)  from  the  known  Quan- 
tity <£and  *•  I  divide  both  Parts  of  the  Equation,  by  d+c,  and 

the  Quotient  is  *=jjT~  i  fir  tqual  Quantities  divided  by  one  and. the 

>fame  Quantity,  muft  exhibit  equal  Quotients  \  and  at  the  lame  time 
you  free  one  Side  of  the  Equation  of  complex  Quantities,  and 
ihew  the  known,  which,  the  unknown  Quantity  is  equal  to.  Thus 
in  the  Numeral  Example,  the  Matter  is  plain,  for  where  811+12* 


100 


55100  •,  200  is  =100  i   therefore  u  only  muft  be  equal  to 

which  is  the  fame  as  in  the  Procefs,  according  to  the  Rule  above ; 
for  8u+i2»4-8+izae«^  and  20x5,  or  1004-8  +  12=5. 

But  Note,  That  when  you  have  two  Members,  one  mixt  with 
a  known  Quantity,  the  other  intirely  unknown  y  in  this  Cafe,  the 
known  -f  or  —  1  •  19  your   Divifor,  as  if  8«r-  a=49>  then  «ss 

*£2-  j  and  if  6u—ussi$9  then  «==g^  — 3- 

7.  When  (as  in  the  feventh  Example^  'tis  found  that  unknown 
Quantities  are  fo  mixt  with  known,  as  to  have  Produ&s,  Quoti- 
ents, 
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ehts,  Sums,  and  Remainders  j  you  have  nothing  to  do  but  to  work 
as  by  thefe  foregoing  Rules,  as  in  c2LJL+d—h=yi  por  #  the 

whole  is  multiplied  by  b9  it  gives  the  next  Step  **+J*j~bd-H—$h. 
And  if  bd—bb  be  tranfpofed,  (as  being  all  known  Quantities) 
the  third  Step  ftands  thus  \  rtfc+Ae^k— M+».  And  if  the  third 
Step  be  divided  by  c+dy  (becaufe  thofe  are  the  known  Quanti- 
ties that  are#  multiplied  in  the  unknown,)  the  fourth  Step  or 

Quote, .  which  is  the  Anfwer  is  »=^  c~.  J  ■  j   each  of  which 

Steps  appears  ftill  more  plain  in  the  Lateral  Work,  which  ihew* 
211  this  laft  Equation  8=48. 

8.  There  is  one  other  Thing  to  be  obferved,  but  that  is  ra-  • 
ther  in  compofing  or  forming  i  the  Equation,  than  m  the  Refo- 
lution,  #,  e.    If  Up  €  :  :  b.  dl  what  is  the  Value  of  u  ? 

Here  the  fecond  Step   is  foundj  as 
being  the- Re&angle  of  the- two  Ex-       u.t\\b.d 
treams,  which  is  equal  to  that  of  the        ud  ss  be 
means*    And  dividing  by  dy.  gives  the  _    cb   -  r . 

Canon.   See  the  Words  Analogy  in  the  u  ""    T™6  AnJwer-  * 

Beginning  of  this  Chapter,  and  Equati- 
on.   And  if  you  would  reduce  an  Equation  into  an  Analogy,  it' 
is  as  *  to  c  or  b  \  fo  is  the  other  to  d  in  the?.«.  b  :  :  x.  d 
two  Examples  above,  or  j#.  c  ; :  b.  d,  &c.- 

Sect.-  X,     Refolution  of  Qmdratick  Equations*. 

What  fimple  arid  adfe&ed  Quadraticks  are,  is  fliewed  in  the 
foregoing  Definition  of  Terms  near  the  beginning  of  this  Chap- 
ter j  where  under  the- Words  Simple  Quadrat icks9  I  have  laid 
enough  relating  to  that  kind.  As  for  adfe&ed  Quadratick  Equa- 
tions, (which  Word  fee,)  there  are  by  fome  Algebrifts  reckoned 
three  Sorts,  but  I  make  but  two  really  diftinft ;  to  one  of  which 
all  other  adfe&ed  Equations  are  reducible.  I  ihall  give  Examples,  * 

ijt,  Of  the  twodiftinft  Kinds  of  Square  adfe&ed. Equations. 

2dly9  Of  thofe  reducible  thereto,  and  how  performed. 

H.  Shew  bow  thefe  Equations  are  Refohed  by  comjleating  the  Square. 

\\h  How  Refolved  by  Substitution ,  how  done  four  different  Ways9  two 
of  which  (being  the  befi)  are  new* 

tit,  The 
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i/?,  The  two  cWHnft  Forms  of  Quadratick   Equations  are 
thefe  only. 


In  Numbers. 

•     .     uu—6uzz  27 


tdly,  Equations  reducible  to  me  of  the  two  Forms  dove,  are  tbefi 

smi  fuck  like. 


In  Species, 
j/,    Mu+dussbc 

At  •        * 


^mgmmmm9^0mam^^^m^m 


mmB-mmtm+mm******"*** 


I 


> 


+~m 


Reduced  to  thefe  Quadraticks. 

**— W*=— w,  as  the  2d  Form. 

vu+bte^—^—,  as  the  ift  Form. 

c+db 
uit— fa=-V-,  as  the  2d  Form. 

*a+Wb*=  V  >  the  ift Former. 


Notes  upon  thefe  Reductions. 

ift.  That  the  firft  is  performed  by  chaiiging  the  Signs  of  all 
<he  Members!  (as:  is  dire&ed  in  Rule  the  third  foregoing  to  Simple 
JEqufititysJ)  which  makes  «~w*cs--«<k+ttK,  which  is  the  fame  as  to 
fay  uu*~duFs*—mr  as  in  the  fecond  Form  \  though  fome  make  this 
•a  di&inftSort,  but  with  no  more  Reafbn  than  the  three  fubfequent  j 
for  th*  Square  is  compleated,  the  Root  extracted,  and  the  Canon 
^produced  exa&ly  as  in  one  of  the  two  Kinds  above-mentioned. 

isUyy  The  fecond  Equation  above  is  reduced,  as  taught  in  the 
4th  and  tfth  Rules  to  the  Examples  of  Simple  Equatumsy  multi- 
plying by  ucuy  and  dividing  by  ic  each  part  of  the  Equation.  • 

idly9  The  third  Elation  aoove  is  reduced  by  the  fecond,  fourth, 
•and.  uxth  Rules  to  the  Examples  of  §itnpU  Equations^  txanfpo- 
:fing  b%  multiplying  by  $bu9  and  dividing  by  $b. 

4thly>  The  fourth  is  reduced  by  multiplying  by  $bmr  expung- 
ing u  in  each  Member,  and  dividing  the  reft  by  3  A. 
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TLTbt  Sups  tfrefdving  Quadratick  Efuatiems  fy  em- 

pleating  the  Squsn. 


Equations  pro- 
pofed. 


■*- 


uu+dvszbc 


Wtm 


Scares  conrplcaled. 


.  I  Roots  txtx*€tcd. 


be 


uu—du^ 

uu-j-  uz^ib 
uu  -j-6*si  3  5 


uu  +du  H — =k  +  -> 
4  4 

.    ,tf     fc  ,  dd 
uu—dk-t—  =-7  r  - 

4      5       4 
uu + 2cw  +cc=sib  +Ctf 

iry— (fa-f-psj.  "-fp 
^+^+7=90+4. 


Canons  exhibited. 
3dty. 


d  __  i/l>C,dd 


Av/i  j  if*  ^  obferved  in  this  Method  (which  is  the  befit)  of 
the  Refolution  of  Quadratick  Equations,  applied  to  the* 
Examples  above. 

xfty  Whatfoever  known  Quantities  are  mutt  if  lied  in  the  Root,  or  un- 
tncmr,  they  are  called  the  Coefficients  }  as  dy  2c,  and  1  in  the  fe* 
rond  Terms  of  the  four  firft  Examples  :  In  the  fourth  of  which 
there  being  no  Co-efficient,,  therefore  1  muft  be  taken-  for  it,  be- 
caufe  a  Unit  is  fuppoied  to  ftand  T>efbre  every  Quantity,  as  v, 
is  s^  io,.  cz=:\c9  &c. 

ldlyy  To-  comfleat  any  Square  having  only  the-  two  firft  Members 
given,  is  done  by  adding  the  Square  of"  half  the    Coefficient : 

Thus  in  the  firft  and  fecond  Examples,  half  the  Coefficients  -, 
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/the  Square  of  which  is — ,}   added  to  the  two  other  Mem- 
bers ftanding  towards  the  Left-hand,  the  compleat  Squares  are 

dd  dd 

uu+du+  -  and  nu — <fo4~  .    And  in  the  third  and  fourth  Ex- 

4  4 

amples  ic  and  i  are  the  Coefficients,  the  half  of  which  are  c 

and  i.  ^  the  Squares  of  which  Halves  are  cc  and  -J-,  the  former 

of  which  compleats  the  Square  of  the   two  Members  towards 

the  Left-hand  of  the  third   Example,    and  the   latter  (or  ±) 

added,  doth  compleat  the  Square  of  the  fourth  Example:  See  at 

the  beginning  of  this  Chapter. 

$dly>  And  becaufe  this  Addition  of  the  Square  of  half  the 
Coefficients  is  made  to  one  part  of  the  Equations,  where  the 
unknown  Quantities  are  ;  therefore  it  rauft  be  added  alio  to 
the  other  part  of  the  Equations,  That  fo  the  Equality  may  be 
continued,  (as  is  [aid  in  the  firft  and  fecond  Rules  to  the  Examples 
of  Simple  Equations,)  and  thus  the  iecond  Column  is  made  in 
all  the  feven  Examples  above. 

4*hly,  The  tfrrd  Column  from  the  Left-hand,  are  the  Roots 
-of  thofe  in  the  fecond. 

ift,  For  in  all  compleat  Squares,  the  Square  'Roots  ate  cxa&ly  thofe  of 
the  firft  and  third  Member. 

idly.  The  Sign  connecting  the  Quantities  of  thje  Root,  is  always 
the  fame  *s  that  before  the  fecond  Term  of  the  compleat  Square, '  qr 
of  the  Equation  given  :  Thus  the  Roots  of 

Squares.  Hoots. 

dd  d 

nu4>du+ ' — in  the  fecond  Column,  is  u  H —  in  the  third  Column. 

4  .  '  2 

i     .  dd  .  'a 

vu—du-f  —is     .....    sx    «-r.- 
4  2 

uu-\-lcu\tc      .......     ,—    u"j-c 

71U+    U    +  -*-       .  ......      SB     tt+|>   &C 

And  for  a  Proof,  any  of  thefe  Roots  being  multiplied  in  it 
vfelf,  produces  the  refpe&ive  Square  above. 

3%  The 
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3 dfy,  The  Root  of  the  ift  Part  being  extra&ed,  in  order  to  dis- 
cover the  Value  of  the  (ingle  unknown  Quantity ;  therefore  the 
Roots  of  the  Quantitys  known,  (landing  on  the  other  part  of  the 
Equation,  (as  is  faid  under  the  3d  of  adding  the  Square  of  half  the 
Co-efficient)  mud  have  their  Roots  extra&ed ;  which  is  done 
by  prefixing  the  Radical  Sign,  becaude  they  are  generally  Surds. 

4*/;/y,  To  reduce  the  3d  Column  to  the  4th,  or  to  the  Canons  or 
Aniwejrs,  you  have  nothing  to  do  but  to  tranfpofe  the  Root  of  the 

,dMcmb«  of.hecon.pta.tSqu*., .  f  c,  and  i  **.  4  firfl  Ex- 

tpiples  changing  the  Sign  as  taught. 

•  * 

A  farther  Demonfiration  or  Proof  of  the  Method  for  the  Solution  of 
Quddraticks,  by  the  Numeral  Operations  above. 

In  the  Numeral  Work  thefe  Numbers  are  equal  to  the  Letters  in 
the  Specious,  viz,,  d—6,  fc=4y,  *=3,  and  u  is  found  equal  to  9. 

Here  (proceeding  by  the  Rules  for  Solution  above)  in  the  Equa- 
tion uu-]-6v=i}$,  u  in  the  4th  Column  is  found  =  ^21^9 — ;3- 
Now  135+P  ]S  =r  *44>  the  Square  Root  of  which  is  12,  whence 
take  3,  and  the  reft  is  =  p,  foW=p. 

And  u  being  found  =  9  by  the  Canon,  grounded  upon  the  Me- 
thod of  Procels  abovefeid  ;  if  fuppofing  »=p,  thdl  2  Parts  of  the 
Equations  propofed  prove  equal,  it  fully  proves  the  Truth  of  the 
Method  for  Solution. 

So  uu-\-6u=£%i-\-$4  in  the  yth  Equation  given,  is  =  13  j  =  the 
other  part  of  that  Equation  given; 
uu — 6u=$i — 54  in  the  1  ft  part  of  the  <?th  Equation  is  = 
27=,|f  the  2d  part  of  that  Equation. 
And  fw-f-*=8i-f-9  in  the  ift  part  of  the  7th  Equation  is  =90  in 
the  2d  part  of  that  Equation,  &c. 
Thus  I  have  given  the  moft  plain  and  demonftrative  Rules  and 
Examples  for  the  understanding  and  proving  the  Method  of  folving 
Square  Equations  by  the  way  of  compleating  the  Square.    I  pro- 
ceed to  (hew, 


Sff  III.  The 


34* 


Qmdmis  Etfuctkm  by  Sttftittttk*. 

III.  The  A&thodqf  Solving  QiaAr'atic  Equations  hj  SutfiiMion. 


Gh.ia 


WrOtmc*^* 


N°  of  Steps  towards  the  Jpfwif* 

Steps. — 

1  I     mm  -|-  cu  =  it  d  .  .  •  •  {—"Equation  giix* 

for  *  »  pat  *•—  *  in  this  ifl  Cafe* 


**".?£*?* *   \WofiProceJsto*>ari*nM*>»-\    *"*&£""' 


'SUp 

1 


^«*» 


4br  u  is  £ut  *-|-—  in  this  *d  Cafe 


} 


% 


*«  — -  *t  -{- 


or 


*a— ac* 


a 


r* 


I' 


—HH-^- .\=a*-t-7=-    ^ 


— 3d  Step  -J-  4*h*  I 
=5thConti*aed. 

—  6th  0*%  and— ' 

^  -4 

in  the  8  +- 


2 


J— ^1 = $d  -}-  4th  Step*. 


c  c 


1/ "   -  -* 


8 


4 


/ 


c  c 
* 


/ 


=  5  thContradetL 


mOtuttll  AfiQ       -| 


1—-  pat  for* 
a  the  7  th  Step* 


.4  ii  Example  fee  towards  the  tight  bm&. 


.'H^HtJ 


MMMMta** 


in  the  8chS«egk 


I  have  here  infetted  the  Operations  at  large,  to  make  them  more 
plain  and  cafy  ;  which  the  3d  mid  6th Columns  from  the  right  hand 
do  fo  fully  contribute  to,  that  I  have  little  to  add,  only, 

1.  To  put  the  Reader  in  mind,  That  the  Signs  conne&ing  the 
fubftituted  Quantities  are  always  contrary  to  that  which  connedech 
the  2.  Members  of  the  Square  given,  as  is  plain  by  the  2  Examples* 
above. 

2.  That  any  Letter  as  well  as  a  (if  it  be  not  in  the  Equation 
given)  -f-  or  lefs  half  the  Co-efficient,  as  above;  may  be  fubftituted. 

3.  la  the  8th  Step  I  omit  *>  and  fubftitute  in  place  thereof 

L:=ff,  then  by  tranipo- 


— ,  a  is  3=  u  +  — ,  and  in  the  ad  Example  *=»•—  — 


Seftio.  Quadratic  Equations  fy  fafat&ion.  J4J 

A  New  and  Better  Way. . 

But  tho  this  is  the  only  Way  I  know  extant  of  folving  thefe>  Equa- 
tions by  Subftitution  ;  jet  I  am  Jure  *tu  a  better y  to  make  the  Vowel  and 
half  the  Co-efticient  in  the  Quantity*  given  to  be  your  Subftitute :  and  then 
it  will  fall  right  at  the  laft,  rcmembring  that  half  the  Co-efficient  is 
to  be  added  or  dedufied,  and  'twill  fave  fome  Steps  of  working. 

For  example,  putting  u —  —  for  u%  in  the  Equation  uu-\-du=zbc. 

Mere  it  only  needs  to  be  no- 
ted, that  when  the  Sign  con- 
ceding the  2  fiift  Terms  of  die 
Equation  given  is  -f8-,  I  make 
tfae  Wf  Co-efficient  added  to 
the  Surd  Root  of  the  An- 
fwer  — ;  «ad  the  contrary. 

But  in  truth  this  w*y  of  fol- 
ring  Equations  by  Subftitution, 
is  at  the  beft  not  fo  fcriqf  and 
eafy  a  Method  *s  that  t>y  c«n- 
pleating  the  Sqiwe  \  for  if  m 
that  be  well  confidered,  there  antes  from  it,- 

IV.  Ticfr  E**l*tk*  <#*  R»k<Ji>r  Solving  moft  Qutfraxit  Equations 

by  Infpettion  only. 


j    i  dd  d 

4  * 

»      dd  *d      j 

%  2 

dd      i     1  the  Sum  of  the  ft 

uu-™^he>SlaflcJra&F 


Examples.    Note,  c=}3  and  » 
found  =cp. 

x.  Equations')     +I0J|=J7- 

5>ropQ(ed.J        _^_ 
.   Canon  ...«sc=z*J%Ji 


Demnftrations  if  the  Truth  rf  th'e 
Solutions  or  Canons* 


■•«"«^» 


ft.  Equations'?  m^6u^9C 
propoled.J 

Canon «=V$K-fs>-N 


V57C4-25— ?.=?:  fo  *=S>  as  fer 
Canon  1. 
^57^=171:  (bis««-fio»^:i7i 
as  /*r  Equation  i« 

^^f^-f3==?:  foiap  as  f*r 
Canon  *. 
pccsij :  fo  is  «»"*,d*3227  *s 

per  Equation  2.   ______ 


7fc  ft**  for  Setting  a  Quadratic  Equation  by  Inffeltion. 

x.  What  I  mean  here,  by  hfreBion,  is  the  putting  ^"*V** 
Canon  or  Anfwer  without  any  previous  Operation  :  To  do  wfach, 

Sll   2  t<W' 
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take  the  Root  of  the  Square  of  the  unknown  Quantity,  which  here 
is  tu     •  .       '    * 

2.  Make  the  Sign  of  Equation,  and  to  the  right  hand  of  that, 
place  the  Root  of  the  known  Quantity  or  Quantitys  given,  with  the 
Sign  \/  before,  as  in  Equation  the  ift,  #=^57^ 

3 .  Square  half  the  Co-efficient,  and  add  to  the  laft  mentioned 
Quantity  with  the  Sign  -f-  always  before  it,  and  it  will  be  u  — 

4.  To  the  laft  add  half  the  Co-efficient,  when  the  Sign  is — ,  and 
fubftra&  it  when  the  Sign  before  the  Quantity  where  the  Coefficient 
is,  is -f- ;  as  in  this  Example  I  put  — j,  becaufe  iou  is  ±iau  :  fo 

is  the  Canon  «=VJ7^H7 — f»  *       . 

And  thus  you  may  give  the  Canon  for  arty  Quadratic  Equation 

when  reduced  into  either  of  the  two  Forms  above. 
*"'  Here  is  the  proper  place  for  giving  the  Geometrical  Conftru&ion 
of  Simple  and  Quadratic  Equations  ;  which  I  omit  for  thefe  four 
Reafons  :  1.  6ecaufe  it  is  done  by  fo  many  other  Authors,  2.  For 
that  this  Trcarife  ii  defigned  to  be  as  eafy  as  poffible,  in  order  to 
inftrud  and  encourage  the  Tyro,  rather  than  to  'make  a  {hew  of 
Learning.  3.  It  cannot  be  expe&ed,  where  fo  many  things  are  con- 
tained in  one  (mall  Volume.  And,  4.  It  is  fufficiently  proved  and 
demonftrated  above,  by  comparing  the  Parts  of  the  Canon  and  thole* 
of  the  Equation  given,  as  grounded  on  the  Solution,  efpecially  in 
the  Numeral  Operations; 

*  -  .  • 

Sect,  XL    Containing  for  Exercifc,  fame Queftions  refolv*d 

hy  Simfle  and  Quadratic  Equations,  andhy  various  Pofttions. 

LT^?  Simple  Equations.    .  I  had  the  following  propofed   to  me* 
J)  which,  the  Querift  my  Friend  had  a  real  Occafian  {o  know* 

as  fatting  in  his  Bufinefs. 

Problem  1.}  365  Pounds  is  received  for  the  Ufe  of  a  publick  Build* 

ing,  and  the  Receiver  was  to  have  +dfer  Pound  for  what  he  paid 

in :  what  was  the  Poundage,  and  what  paid  in  I 


&?&. 


«  A 
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I 

» 

2 

3 
4 


.Dwue  Literally  thus. 


The  Column 
of  Rules  ti 
*=the  Poundage,  and  b  is==3tfy    both  Way} 
I — «=  the  Sum  paid  in. 
6o  «=£ — « 


■«  =  t-  the  Canon., 


jthfr4th^ 


NumeraBy  thus. 


■Mi* 


«  =  the  Poundage. 
jtfj-^rsrthe-Sum  paid  in. 
6qtf~  3V5— u, 

u  ==  >  -  =  the  Canon. 


i 

2 
J  . 

4. 


So .—  =  the  Poundage.  ,  , 

b     '  *       ■ 

And  b  — •  —  =theSi*mpaidin« 


6i 


3^5"7"^i='«  y  :  ip  :.8.  . 
and  355— — =  jyp  :o:4 


Problemi.']  7%e  whole  Length  of  a  May-Pole  is  i6'Tards,  the  Major 
fart  of  which  is  broke  by  the  Windy  tho  not  quite  off,  hit  fo  that  the  Top 
of  the  Pole  extends  from  the  FraSlure  to  the  Ground  at  8  Tards  diflamfrom 
the  Appearance  of  the  Pok  above  the  Surface  of  the  Earth  in  which  it  was 
placed :  how  much  is  broken  off%  and  how  much  is  {landing  ? 


is 


I  put  i6=k  and  8= 


a 

3 

4 


=the  Perpendicular  (or 
(Part  ftanding. 
i — «=Hypothenufe. 
mt*\-uu=:kk — iku-\-w.  .  . 

iku=ltk — nn 

kk—nn       .     -^ 

=— jt-  ==theCanon 


Rules  y.  viz.       I  u=ithepSLTt  ftanding. 


! 


fl^-f-ift^-fad©* 
txu  .-+,  nn  ..<*- 
^h  -r-  at" 


»«^ 


i  6 — «;==the  Hy  pothenyfe 

81  -|f«*~ 16:--2X14U±U2 

2Xt6u=*i6* — 8a 

.    id  — 81  ' 


2. 

14 


4 — 


•      •  'Demonstration  of  both.  _    "  «      ■ 

_  ,  h        -~3a=<s  =  the  part 
Vid.  Euclifs  Eletri,  Lift  1.  /%/>.  47.  (ftanding.  . 


w 


8 


*»* 


Problem  3  ]  -  Numbers  ^  in  Geometrical  Progre^pn  being  given  Ur  find  the 
Rule  for  the  Aggregate  of  my  Series*  Tbish  jfem  in  Progreffion* 
Chap.  2.  page  %*. 

Problem  4.]  Suppcfing  she  Pendulum  of  m  Clock  which  "Vibraieth  Seconds 
(or  60  times  in  a  Minute)  be  39.2  Inches  in  length ;  how  long  muft  a'Pett- 

-i ,  .  •'"  •     dultm 


34<* 


Que  films  by  Simple  Equations* 


ch.  ia 


dtdum  be  w,  •Vibrate  as  often  in  a  Minute  as  it  hath  LtchfS  in  lengh  ?    This 
alfo  was  a  Queftion  propofed  for  me  to  anfwer,  which  I  did  thus : 


x 


I  put  k=6o  Seconds. :  and  0=39.2  Inches. 


iS. 


theN°of  Vibrations  requir'dj  Rules  for  the  Work,  u  =  NQ  of  Vibrations. 

I  □  Vib.  LcPcn.  D  Vib.Le.Pen  }  the  A-  V  ~         , »      .  »w ^ 

feife.    n.         uu. 


3 


fc&n 


09 


\Otuu. hk::n. ™£|<50\  39.2 : uu.  39.1x60* 
f/  inadireft  Propor- 


\     u  = 


l&» 


git 
uuu  -=hkn 


5|         u  =  s/kkn 


(tion*  J ' 

K»  (a*J   =   ' 

UU 

or  sjuu~  &c. 
3d  Reduced. 

=V  of  the  4th. 


■MM**** 


■«■** 


•£fc=3 5oo,xn  (=39.2)— 141 1 20  »  and 
V  141120=5  2  near. 


*++** 


uu 

m 

_  go*  x  39.3 
'     « « 

♦ 

uuu=6o*x  39.2 

n=z>j6o  x  39.2  <W-  of  y 

(141x201 


^1411*0=5*  s=thc  VSbm-. 
tions  in  a  Minute, 


And  Inches  for  the  Length  of  fooh  a*Pendulum 

Problem  j.]  #%u  ^  ft  that  Perfon  when  |  *f  the  ?it#*  fom  Atf 
■B/V*  h  is  equal  to  -J  of  what  he  wants  of  do  ? 

I  put  6o?=i,  ?=*,  and  ■*='• 

«=thePerfon,s  fuppofed  AgQ.  Rules  for  the  Steps  1  u=A\s  Age. 
' -        ■■  -       ■  Jdo— 0 


I     '»    '* 


*0 


I 

2 


fe — *  the  time  he  wapts^of  60. l  or  6o-~u 
u      I     „ 

u 


1 

2 


4«  = 


Jte- 


-»« 


J&u-\-nu=kn 

J  «=  — .—  ±=  the  Qmon. 
7  Ht* 


s,    *  •      7 


the  3d  x  by  n  |«=i=<Jox7 

th^t4th  x  ty  *  |?  =  6o  *  *~*  *  * 


80  that  rrn=the  ^  j  and  *■*"*"=£' 

=  it  wants  oT  <Jo.    . 


-**  in  y,  *-* 

• 
*  ■ 


7*  .  2* 


Kr=*>*T 


8  ■   j 


And  ffifr 


at— —  *  for  Proof. 


*■*■»■-».« 


2  y  -|4  Tew,  the  Age,  ami  tfo*—  1  • 
25|4ars34yV^^^ti«V«tof^oJ 

And  25ff -j. £=34rr  »** 7T*f 
a  Proof. 


r 


Que/ti 
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Problem  6 .]  Two  P*r/w,  A  and  B,  Ail*  *«ci  4  certain  Number  o- 
Pounds,  fi  that  i/B  give  A  3  ofhif,  then  they  will  have  each  a  like  Num. 
bet:  But  if  A  give  a  three  of  his  Pounds,  then  B  will  have  5  times  a. 
many  as  A  :  What  Number  of  Pounds  had  each  at  frfl  ? 


1 

a 

3 

4 
% 
6 

7 
8 


u=B  hath  at  firft. 
k — 2«asi4  hath  at  firft. 

u—n=B  will  have. 

u—n=zA  will  have. 
« — jw=y4will  after  have. 
n-}-*=2?  will  then  have. 
hi — }kn=u-\-n 

hi — u=n-^-$kn 
n-j-  5  In 


I  put  11=23   and  4=  j 

*  fuppofed 


3T« 2W — # 


«: 


the  Anfwer. 


8th  4-  t—i 


*=B  hath  at  firft. 

w—jx* 

«— 3 

*— 3 


*+3 

5thxfe-f-tfth]?tf— 3X5X3=»4"3 

«  LtLlLii  Anfwer. 


•  =4  «,  which^B  had.    I  -      *5*3=i  *,which  5at  ift  had 

And  '^  had  i» :  for  a»— «=  I  And  ^*ad/  :  ^or  5—3=3  i  and 
»  :  and  «-f— 4«=  5 ».  I      3~J~I2=::^X3 — '?• 

Pro*/**  7.3  ^  /for/,  50  of  her  Steps  or  Paces  before  a  Greyhound,  taki 
4  Steps  to  the  Dog's  three ;  but  then  the  Dog  fieps  as  much  at  twice  as  tl 
Mare  does  at  thrice :  How  many  Steps  muft  the  Dog  make  before  he  can 
the  Hare  ?    This  old  Algebraic  Queftion  I  anfwer  thus : 

Iputi— 50,  11=3,  5=2,  and  6=4. 

1  »=thefuppps'd  Anfwer 
I  (or  Dog's  Steps. 

2  n.  h  : :  u.  —  all  theHare's 
j  *  (nftual  Steps 

3».i::7+^77+;7the 

(Dog's  Steps. 


ft 


3.  4  :  :u. 


'3 


10 


4*  1       8*  1 


100 


I 


n  n 


5  12*0 — hsw=bm 


4* 


ft* 

*  = — U 

1  OOO 

the4thx«*J&c.  S>* — S*^ — . 
teOmfor]  the  5th+  «,- ,  =  £?      ooScepSjth, 


£»X° 


34$  Que  ft  ions  by  Simple  Equations.  Ch.  ia 

Problem  8.]  A  Cittern  that  hath  four  Vents  of  different  Dimen- 
fions  containeth  72  Barrels  of  Liquid  :  If  one  Vent  or  Cock  be 
opened,  the  Liquid  will  be  fpent  in  tf  Hours ;  if  a  fecond  be 
opened  alone,  it  will  run  out  in  8  Hours >  if  the  third  Cock 
be  turned  alone,  the  Liquid  will  be  exhaufted  in  9  Hours  ;  and  the 
fourth  Cock  or  Vent  is  fo  fmall,  that  if  it  alone  be  opened,  it  will 
be  twelve  Hours  before  the  Ciftern  is  empty :  Now  the  Queftion 
is,  in  what  Time  the  Gflern  v)iB  be  void  of  Liquid,  if  all  the  four 
Vents  be  opened  at  the  fame  Moment  of  Time.  This  Queftion 
(which  I  have  not,  that  I  know  of,  feen  before  anfwer'd  by  Alge- 
bra) I  folve  tfius ;  tho  there  is  fomewbat  a  (borter  way :  but  I 
defign  it  plain  to  the  Learner,  and  if  72  or  k  be  omitted  and  fup- 
pofed  r,  it  will  come  to  the  feme  Canon,  as  you  may  make  tryal  at 
your  leifure,  for  k' is  thrown  out  even  in  this  Example. 

For72lputJfef  1=*,  8=f,  s>=*f,  I2=r. 
*cthe  unknown  Time  or  fiippofed 


n.  k 


s.k 


t.k 


r.k 


ku 

n 

ku 
::  u.  — 

s 

Ku 

t 

•     •       ti         


(Aniwer. 


5 


8 


10 


II 


So  that  *ffef*+*  =  * 

n       s      t      r 

UiUlUtU_m 

-i — -f-— i l 

n      s      t      r 

1  nu  I  nu  1  nu M 

s       t       r 

1       1  nru  ■  nsu „# 

su-f-nu-fr — -f =  jw 

t        r 

itu-\-ntu*\-nsu-\- —  —mt 

r 
rstu±nrtu-\-nrsu-\-nstu=nrst 


6.  72 


8.  7* 


•  • 


9.  72  :  :  u. 


liu 
u.  L — 

6 

72a 


u. 


12.  72  ::  u. 


9 

*J2U 
12 

7l?-f Ziw-f  Z2?-f-^  =7* 

9 


•8 


12 


{  5  thCont  rafted  v  u  ■   u  •    u  ■   u  s= 

« 

the  6th  x  n 


u— 


nrst 


rtt-\-nrt-\-ms-\-nst 


.rrAnfw. 


the  7th  X  s 
the  8th  x  t 
the  9th  X  r 

the  10th  -7-  all 
that  are  x  u 


u^6u^6u^6u=6 

8«+5i+^+— -*• 
9         ix 

8«X9X  1  i±6ux9X  1  i±6uxSxi  % 
-j-6»x8xp =6x8xpx  1 2 

6x8x9x1a       


And 


nrst 


*=Si»4  Hours. 

rst-\-nrt-\~nrs~\-n$t     2520 


'""  8X9Xi24-6X9Xi24**8*I»+6x**? 

"  be  I    » 

NumcrAt.=  5 184;  Denom. =:  2520  =:  *:  3 :  *5 y 
which  is  the  accurate  Anfwen 


Se&ll.   Que  ft  ions  by  Simple  Equations        349 

Problem  p.]  How  ftialf  I  find  out  a  Canon  for  difcovering  the  Dis- 
count of  Money  ?    See  the  Operation. 

d=*  Days  to  come.  c=  ibo  /. 

f = Principal.  j*=a  Year  or  3*5  Days. 

rsEUteof  Intereft.         0 = the  Difcount  fought. 

j  dr 
y.  r  : :  a.  — 

And  c*-f~  —    —  :  j  f.  u 

y    y 

y       y  . 

or  cuj±dru=drff  andconfcquendy*=— 4?!L  the  TCanon    for 

cy  +  dr 

Difcount. 

/VtMtnf  10.]  To  find  a  Canon  for  difcovering  the  prefent  Worth 
of  Money  due  at  the  end  of  any  Days.    Symbols  as  above. 

j  dr 
y.  r  : :  a.  — 

■  dr 

y 

cu  +  tl^cf 

j 

cuy-\-dru=zctji  and  consequently  u  =:  -  €M  .as 
the  Canon  for  prefent  Woi|th.  , 

•  ■— 

Thefe  Canons  apply 'd  tinder  5*#.  8.  Chaf.$.  in  finding  the  Dis- 
count of  Money  much  fooner  than  by  the  common  Way  of  the 
Rules  of  Proportion. 


Ttt  n.tf 


550 


Sjtffiwfa  $j^akx£qm&s. .;  <3Mta 


IL  Vo  rtfvfoe  jguejktns  by  Qiairtoh  ZSfuations,  whkh  tbeyforin, 

Pnblent  i.J  There  are  three  Numbers  in  Geometrical  Proportion 
continued;  the  Mean  =42,  eta -Ditfarence  beowm  <cht >&9tf*k»es 
=112  :  What  ace  the  two  £xuemes^ 


1  put 


•  -■ .  rf 


in  ;  m= 


1 
2 


«=the  lefler  Extreme. 
u.-\-k  the  greater. 


/ 


»»-f- 


** 


4 — Anfw* 


2 


adxift 


1    •) 


•*=^the  lefler  Extreme. 
u-\ri  1 2=  the  greater. 


I 


3d  a»;  and"*"*-* 
2 


^•-fitf1— 55 


1 

2 

3 

4 


r   «»4-""  — ""=i4t=theieffer. 

And  14-f  *=the  greater  Extreme.    J  And  i4+«*="tfd*P«»: 
.    .        .  Affd^fVoofti4^a6isi^mtei^54. 

Problem  2.]  To  divide  a  Line  into  Extreme  and  Mean  Proportio- 
nals: or  (which  is  one  Ufe  thereof )  to  fimlthe  SiUeof  the  Do- 
decahedron by  having  that  of  the  O&ahe&ron  given,  whereof  this 
is  the  greater  Proportional  Part.  !  j 

A  Line  is  thus  divided,  when  the  Square  of  the  greater  Part  is 
=  the  Re&angle  under  the  whole  Line  an£  the  fetftr  Part. 


I  put  fc—jp-the  Side  of  theQ£tahedron(=*J)  126.  *- 


I  »=the  greafefpart  (or  the 

[fide  of  theDodecahedr. 

k — »;?rihe  lefler.patf  (a$cb) 

1/         **     * 
u-V  *H -=ac 

4      2  (Anfw. 


i 

3 
4 

5 


— +7- 
lw==uK  of  the  Line  at. 


f 


t    1 


•   *       « « 


130 — «=cJ  of  tfceLine**. 
dice:  i  20*^1 2  <te 

the  3d  «*  and— -♦-  «=K  iio'-f —"TJ 


:i4 


So  ttVt  |f=dc  of  the  Line  ab= 
the  Side  requir'd. 


,  ,/  rao*       120 

And  K  iao*-f-— -T" =74.i<* 

4  (near. 


PrE 


Problem  $.]  A  Merchant  fokf  a  Ship  for  /.  240a,  and  gained  after 
the  Race  of  what  the  Ship  eoft  by  laying  out  10000  Pounds  :  What 
did  the  Veffel  coft  him  ? 

I  put  x=2400j  and  £=10600. 


3?i 


1 
2 


41 
5 


the  fuppofed  Coft. 
::=the  Gain. 

u.  s—Ht : :  t.    • 


st — tu 


u 


forthe  ifcs4th> 


UUc{-tU=St 


u 

'2400-**: 

th  24001 — u  : :  1 0000 


I. 

2 


a40O— HXlOOOO* 

u 


24010 — ux  I OOOO 

£  Proportional. J«  =7  ^ 

4thx^an4^«-+-.««4~'10000  #=24000000 


And  for  Proof  2000.  400 :: :  10000.  2000 


4 
5 


Problem  4.J  Admit  h  i  n  (Fig.  9:  Plate  Q  to  be  the  Curve  of  an 
Hyperbola,  and  that-  therq  are  given. 


t  (=i  0)  the  Latu*tranfverfum=7.4 

I  (  si  h)  the  L#«/  re&um=  1.76 

c  (==*  A)  the  gyeateft  Ordinat=4.<58 
What  is  the  length  of  the  Abfciffe,  (i  z.)  for  which  I  put  (u)  be- 
caufe  unknown  ? 


./„  _| —  ss,  the  Property  of  the  Curve 


.         00$ 


/ 


00Li tf 


4 


iftxby  t 
2d  -f-  by  / 


1.76XM 


^.6A1siuj6Xu 


iq6x7.$XK^-isj6XMV=z4*6&  2*7*4 


4-582x7.4 
«»-f-7.4X^=:5 — 

K        1.7*  4         * 


1 

■2 


Ttt  2 


Pro- 


352- 


Queftions  by  Quadratic  Equd\ 


Cli.  ID 


Problem  5.]  What  Number  is  that,  whofe  Square  multiply  *d  by 
io,  being  added  to  its  Biquadrate,  the  Sum  makes  302  $  1 1 

I  put  £=30251,  and  io=». 


1' 

2 


v=:the  Anfwer  unknown. 
«4  f  nm=k 

u;tuu-]-nuu-\ —  ==&-{ —    hd-i orH — 

_4_       4*4 

// J,  j  w        *  i"4*  Step  tw  7 1       J^J  IO 


uuuu+  io«»=3025 1 

*-H0»»-t =^025 1-| 

-4 4 

H — =*  30251  + — 


2 


10 


AnH  fofProof  I3,=i^p  xi6=i(ypo-hx34  (=28551)  =30251. 


The  laft  Canon  for  the  Anfwer  =»,  is  thus  to  be  read :  That  if 

MM 

half  if  be  deduced  from  the  Square  Root  of  i  -| ,    the    Square 

4 
Root  of  the  Remainer  is  =*=  rj. 

Prelim  <$.}  A  Farmer  left  his  Son  and  a  Nephew  t.  400  to  be  (6 
divided  between  them,  that  their  Parts  being  alternately  divided  by 
each  other,  the  Sum  of  the  Quotients  will  be  3  o  ;  but  the  greater 
part  he  deyifed  to  his  Son :  What  did  he  leave  to  each  ?  * 

Some  make  this  Queftion,.  which  I  propofe  as  above,  to  be  folved 
by  Various  Portions,  others  by  the  Do&rine  of  Surds  :  But  I  am 
fare  it  is  moft  naturally  reducible  to  the  2d  of  my  2  Cafes  of  Qua- 
draticks  before  mentioned.  And  becaufe  I  have  not  feen  it  done 
before,  I  fhall  infert  the  Solution  at  large  as  it  is  moft  eafily  under- 
flood,  and  that  by  the  Numeral  Way  \  but  fhall  wave  the  Literal 
Method  on  purpofe  that  the  Reader  may  try  his  own  Proficiency 
therein.. 


Seft.ii.  §Mtftimu  hy  various  Ttfitions. 


m 


ii  «— the  Son's  Share. 

21  400 — u=the  Nephew's  Share. 

•  400 — u 
+2 =  30 


1 


J 
61 

7 
8 


400— u         u 

M\   itfoooo— • 9oou4-uu 

u-\~ 1 — =j  aooo — 300 

u 
«*+ 160000 — $oou-\-uu=uooou-{-3ouu 

l6oOOO=J  2800^—3  2UU 

5000=40011 — uu;  and  ergo 

uu — 4oo«z= — 5000  an  Equation  of  th 

(2d  fort 


400 — the  1  ft  Step. 
\i&±-2d,8cid+  byift 


the  3d  x  by  400 — u 

the  4th  x  by  u 

the  5  th  con  traced, 
and  zuu — 80011  ■*- 

the  6th  -7-  by  32 


{ 


x 


y  000  (in  the  7th 
and  400K — uu  - 


C  4°°^ 


*»— -4001*4-40000=3  5  000 


I0|  0—200=^35000 


ill  »=V3 5ooa-f-aoo. 


h— ©'  and  added 

2 

to  each  part  of 
the  Equation. 

the  ?th  u» 

■200  in  the  10th  +- 


And  V3  J000~ha°o=Son,s  Share=  /.387.083 j  and  400—387,^. 

=  I2.pi7 

And  for  Proof  387.083-f-12.p17-— 19.966 ;  and  12.^17-7-3 87.083 
=  .034 ;  and  .o34-f-2j>.ptf6=3o  :  which  anfwers  in  every  part 
the  Requifits. 


III.  "The  Refolution  ofQueftions  which  require  Various  Portions. 

Having  ituSeSt.  p,  &  10.  given  Rules  for  folving  Simple  and  Qua- 
dratic Equations  ;  there  was  no  need  in  SeSi.n.  that  I  fhould  repeat 
any  thing  farther  than  what  I  have  done  in  the  middle  Column  of 
Rules  :  But   in  this  Head  of  Various  Pofitions  having  faid  nothing: 
thereon  before,  I  (hall  make  it  as  plain  as  I  can. 


t.  Then 


354- 


§fcmf^^  eh.ta 


i.  Then  by  various  Pofitions  we  mean  Queftions  which  have 
more  Numbers  than  i  fought  for,  and  are  difcovered  by  atiuming  a 
Vowel  for  each  Number  fought. 

a.  And  we  proceed  in  the  Work  firft  with  one  unknown  Num- 
ber, not  regarding  the  reft  but  as  known:  And  when  we  hay* 
found  the  firft  unknown.  Quantity  equal  to  feme  others,  we  omit 
that  Quantity,  and-  take  inftead  thereof  what  it  is  equal  to.  Ex- 
amples, and  Rules  thereupon,  will  make  the  matter  plain. 

Problem  i.]  There  is  aCompofition  of  20  Integer^  whofe  total 
Value  is  82  ;  but  there  are  2  different  prized  Ingredients  in  the 
20,  1  of  4,  the  other  of  4^:  How  much  of  each.  Srmpte  i*  there  in 
the  faid  Compofition,  and  what  the  Value  of  each  Ingredient  in  the 
whole  of  it,  to  make  up  the  82  ? 


< 


1 
2 


•3 


I  put  y=2o,  4=4,  4^=»,  and  82=*. 


«^=the  Quantity  at*  4 
aiz  the  Quantity  at  4^ 
ku-\-an=zt 
*  ku=t — an 

t — an 

- — r~  ft 


4 

,1* 


Rules  for  the 

Operations. 

theiftand2dxfe&» 

a  n  -*- 


7 
8 


a 


an 


h 


+*=? 


t — an-\-ak=zkf 
P—kq—an—ak 

— -  *  =the  Canon. 


{ 


4th  -J-  by  k 
ad  Dart  of  5  th,  T 

the  5th  x  by  k 
-an-\-ak  •*-  in  7th 

the  8  j-  n — k 


* 

2 


5 


4**-{-44Yi— 82 
4i*n8fc— ^44<iv 

82—47* 
g—     ■      — 

4 
82— %ffe  f 

-*■ — -f~^=2° 

8  2 — 44tt-f-4*  zr8o[ 
8  2^80=4^/1—^8 

82—80 

/1  19 


4?—4 


ce  appears  the  Canon  t&  find-  the  Quantity  ■ 
=2-^=8.  and  20— ^8=  1 2= a 


82—80 


■*k. 


4V— 4 


For  Proof  of  which,  12  at  4=48 ;  and  8  at  4^=34  *  Now  48+J4. 
as  8  2 = the  total  Value. 


Problem  2.]  A  Perfon  dying,  left  by  Will  to  *  Sons  eaeh  ft  Stent  of 
Money  >  &  that  if  to  5  times  what  he  left  the  elder  you  add  3  times 

what 


SkSt  1 1.  Q&flum  lywmm  Pvfitms* 

what  he  gate  toxhe  younger,  the  Sam  "Will  be  1575  :  And  if  from 
7  rimes  the  Sfawe  <rf  the  eider  Brother  you  deduft  8  times  the  Share 
of  the  younger,  the  Rcmainer  will  be  210:  What  Sum  did  the 
Father  leave  to  each  ? 


I  put  1=1575,  d=no,  4=5,  »=3,  w=7,  and  *=8« 


J55 


* 


n=the  Legacy  of  the 

(Elder, 
that  of  the  Younger. 


\ku-\-an-s. 


u= 


ms — am* 


-at^d 


THP—MDP"  aktzzidk 


ms — dk 


=24=1175.  Erg* 


9'tlZIS-u 


230. 


iftxfcj  2dxn=s 
3d-f-fc  &tan+- 


{ai  part,  4th  H 
by 


thMl 


5th  x  by  * 

{47Wf— - <akt  -*- 
and<&-»- 


} 


a 


5«-f3/i=i575 


i*75— 3*  m 
5 


— "— t ^ L 84=:2IO 

5 


1 67  5  X7 — 3  4x7 — $a  X5 =2 1 0x5 
1575x7 — 210x5=34x74-8^1x5 


7th-T-ww-f-fo 

4th  compared 
with  8th. 


1575X7 2IOX5  ,. 

__^=«I7  ,,  andfe. 
1575--175X3 


=«=230 


2 


5, 


9< 


And  for  Proof  430x5-1-175x3  =  1575.    And  230x7- 

as  per  the  Queftion. 


1 75x8=2  ro, 


4—4- 


Problem  3.*]  A  Surveyor  having  meafured  three  Fields  of  Enclo- 

fere,  hath  loft  the  Contents  :  But  remembers,  that  if  847  Acres  be 

'   added  to  the  rft,  the  Sum  will  be  equal  to  that  of  the  other  two 

<  Fields ;  if  &*7  Aofes  be  added  to  the  2d  Endlofure,  the  Sum  will,  be 

double 


?5<J 


Que  ft  ions  by  vat  urns 


Gbuia 


doable  to  the  Content  of  the  ift  and  3d ;  and  if  847  Acres  be  added 
to  the  3d  Field,  it  will  make  treble  the  ift  and  ad  :  How  many 
Acres  is  in  each  Field  ? 


I  put  0=  ift,  £=2d,  0=3,  and  £=847. 
«4-4=e-f-» ;  fo  that  tf=*f«_Jfe      k  h-  in  ift.      0+847:=e+0  or  tf=e-|-*— 847 

-f-£=2<i+2«      *-=ia\iu — k      k  +-  in  2d. 

3|«+*=3«-f-3*     0=3*+3e— A 
e=  2^+20 — 2A+20 — A 
f=3i— 40 

L12 
u  —  l^k 210 


8 


10 


11 


7& 

II 


£+847  =  20+20       e=s  20+20 

c-847 

fe -f-  in  the 3 d.    »+847 = 3 a-f-3 '      »  —l*-\-l * 
*  '       '    '      *  I-847 


the  iftxin  i) 

'     s 


(the  ifi 

(    2d. 


&  in 


*= 2*+20— 847x2,-1-20 — 847 


e= 847x3, — 40 


{the  4th  con-7 
traded.      J 
{thejthxj  \-%u^ 
-4  l  ,the5th  V 
X3— *.         J 

tf  th  Step  contra&ed  |  u = 847X 1 4—2 1 0 


0= 847x9,-1 20-1-3  *— *47*3  7 
+847x9 — 120 — 847         J 


e= 


«=3t 


28*      5  A 

—  or^-  # 

11       11 


iA 


11 

f     21A     i 

6=2& =  —    » 

II         II 


*i*-4-inthe7*£> 
and  f-  12,8*.  5 

.=13*— 4* as  in, 
the  5th,  and 

=-X4-9th 

{*  =  as  j*r  i(K 
compar.  with  > 
Steps  8,  &  5.J 

I  ftheiothStep"^ 
•  X  contra&ed.  J 


847x7  _  ^ f *!_ 


11 


=  53P=3d  Field. 


e=s?47xy         8         2dFfel(L 


11 


0=847x3 


847x2 1 
II 


■847 


0=^Z=  77= the  ift  Field, 
11 


&  Jens 

Now  —  =*  the  ift  Field  =77 
ir 

5  A 

—  =*  the  2d  Field  =385 
11 

74 

—  =0  the  3d  Field  =539 


Acrts 


And  for  Proof,  77+847=924=? 85 4.53*  7 

=the  2d  and  3d. J 

385+847=1232=77+539x2  X 
=2dand  3x2. «* 

539+847=1385=77+385x3  ? 
=iftand2dX3«  S 


Nines 


Se&l  I.   Equations  by  varions  Pofitiom.        $TI 

Notes  on  the  three  Operations  to  the  loft  three  Problems  above. 
The  middle  Column  has  fuch  plain  Directions,  as  may  fuffice  a 
docile  Reader ;  but  that  I  may  render  every  thing  plain,  I  fhall  ob- 

ferve  that  .  r     . 

/«  the  fir  ft  Operation,  every  Step  is  as  eafy  as  in  common  iimpie 
Equations,  till  you  come  to  the  fixth  Step,  which  is  formed  thus  : 

Since  «  (an  unknown  Quantity  in  the  5  th  Step)  is  found  =  — jp» 

andfince»4«  (the  2  Quantities  of  the  different  Ingredients  in 
the  20)  is  equal  to  5=20 ;  therefore  that  I  may  get  rid  of  **,  1  take 
what  it  is  equal  to,  and  fay  *=H1  -f  «=!>  and  then  proceeding  by 


the  common  Rules  laid  down,  I  find  a=  ^zj> which  are  a11  knowl 

Ouantitys  :  And  this  Canon  doth  fhew  a=9. 

Therefore  «  muft  be  20—8=  12.    Or  you  may  find  it  by  a  more 

artificial  way,  by  having  recourfe  to  the  5  th  Step,  where  «  =  — — 
ergo  u  =  *r"8J*>  which  you'll  find  «=I2. 

In  the  id  Operation,  I  proceed  as  in  common  fimple  Equations  t0 
the  4th  Step,  and  there,  becaufe  «=  ^  I  omit  «,  and  take  what  it 

is  equal  to,^~,  which  according  to  the  Tenor  of  the  Queftion  be- 
ing multiply  'd  bym,  and  made  left  by**,  the  Remainder  is  =  i> 
and  fo  proceeding  by  the  ufual  Rules,  as  before  taught,  I  find 
_  mt-dk  _  And  jf   ou  ^6  recourfe  to  the  4th  Step,  and 

0M  9t  ^n^*m?  \\ 

inftead  of  an  there,  put  175"  («  being  found  =  175)  you  will 

have»  = 1 — ,  or«=23o.    And 

/*  the  xd  Operation,  the  three  firft  Steps  are  compofed  according  to 
the  very  Words  of  the  Problem,  and  the  2d  part  of  thofe  Steps  are 
the  feme,  only  having  k  tranfpofed  towards  the  right,  there  is  fhew  d 
what  the  3  feveral  unknown  Quantity*  are  fimply  equal  to.  v 

Now  for  the  4th  Step  I  argue  thus :  Confidenng  that  in  the  2d 
oJT  ,_  a<l4-2«—  l  and  that  a  is  =  *  +  «  —  *,  therefore 
*2*eV*«~"k  (which  is  twice  the  firft  Step,  =2.  in  the 
2d)  +  2  «— *,  which  are  the  reft  of  the  2d  Step. 

Which  4th  Step  is  in  the  jth  reduced  ta  3 1— 4  "•  -    . 

Uuu  "■*"  i 
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=  3/1  +  3  e  —  k  ;  and  the  ift  Quantity  in  what  a  is  =,  being  e  ; 
and  «  being  in  the  5th  Step  =s  3  k  —  4  *,  therefore  I  (ay  3  «'*  >s 
firft  3  times  3*  —  4  «,  -*.  e.  9  *  —  11  »:  and  the  Remainer  of  what 
a  is  =,  being  u  —  i,  *r#>  that  x  by  the  3,  I  fay  3  *  =  9  *  —  "  * 
_|_  3  „_  3  fc  Now  the  reft  of  what  u  is  =  being  3*,  and  *  in  the 
fatd  jth  Step  being  3  A  —  4*;  therefore  (to  make  the  Proceis 
plain)  I  repeat  3  e  0x9  k  — 12  u.  And  there  being  farther  —  *  to 
make  up  what  u  is  =  ;  therefore  I  fay  in  the  6th  Step  u  =  9^—m 
11 *  +  3  «— 3  M-9  A— 12  a — *,  which  contracted  and  reduced,  is 

eafily  found  (as  per  the  middle  C)lumn  in  the  Example;  u  =  — • 

Therefore  *  in  the  jth  Column ;  t  put  =  3  *>  --4  rimeS  what  u  is 
found  equal  to  in  the  8th  Step. 

Laftly,  a  being  =  e  +  *  —  *  5  I  iky  it  is  =  *  in  the  jth  Step, 

-f  0  (in  the  8th  Step)  —  *,  or  a  =  a  6  — — '  which  is  =  — • 

Sect.  XII.    Concerning  Cubical  Equations. 

A  Cubical  Equation  may  be  known  by  having  commonly  (for  the 
firft  Term)  the  Cube  of  the  unknown  Quantity  ;  the  2d. 
Term,  being  the  Square  of  that  Quantity  multiply 'd  in  a  Co- 
efficient or  tome  known  Quantity  >  the  third  is  the  unknown  Quan- 
tity fought  in  a  known,  as  thus  and  the  like;  uuu-\-cuu-\~du=k>. 
u  being  the  Root  or  Quantity  fought. 

A  Cubical  Equation  is  formed  from  1,  a  or  3  Binomials,  &c.  in- 
volved or  multiply'd  in  each  other ;  reprefenting  either  a  compleat 
Cube  or  Parallelopiped,  whofe  Bafe  is  either  a  Geometrical  Square,- 
or  a  Parallelogram  :  in  which  laft,  if  u  -f-  b  be  the  greater  Sider 
u —  b  =  the  lefler  Side  of  the  Bafe,  and  u  -f-  </=  the  Length ;  the 
Quantitys  multiply  M  produce  this  Cubical  Equation,  viz,.  uuu-\- 
Auu  —  bbu  —  bb  d  =  k  the  Content.  To  find  the  Dimenfions, 
which  depend  on  the  Value  of  «,  it  muft  be  done  by  the  Rules  fol- 
lowing. 

a.  Ink  Quadratic  Equation,  by  the  Methods  o£ Refolution  fore- 
going, you  gain  1  Root ;  and  by  dividing  the  Equation  given  by 
that  Root  you  find  the  other,  it  there  be  2  different  Roots. 

Thus  in  the  Equation  u  u  — -  16  uz=z  —  63,  being  refolved  give* 
«=9 :  And  if  the  uu  —  16  u  -^63  (the  63  being  tranfpofed)  be  di- 
vided by  u  —  9  (the  9  being  tranfpofed)  the  Quote  will  be  *— 7  or 
a  —  7.  So  are  «  —  9  and  u  —  7  found  the  2  Roots  or  Dimenfions 
«£  that.  Equation,,  u  e.  9  and  72 

£  To 
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3 .      L  71  refolve  Cubic  Equations  by  TentaHon  and  Deprefjtm. 

Having  by  tryal,  as  in  the  following  Example,  found  i  Root, 
you  muft  divide  the  Cubic  Equation  given  by  that  Root,  and  that 
will  deprefs  the  Equation  into  a  Quadratic  ;  which  Quadratic  you 
may  find  the  Roots  of,  as  is  (hewn  laft  above. 

Example  1.]  What  are  the   3  Roots  or  real  Dimenfions  of  this  t'im.«tr 
Cubical  Equation  000  —  57  00  -f* 1040 u  =  6000  ? 

To  anfwer  this ;  I  muft  firft  find  by  tryal  a  Root,  which  being 
multiply 'd,  &c.  according  to  the  given  Equation,  will  be  6000. 
To  which  end  l/uppofe  10  to  be  1  Root  =  u. 

Then  uuu  (or  io*)  is  =  1000  7  c 

The3dTerm  io4o«=  io4oo|Sum  =  II4°0lReftsj700 
2d  Term  —  57 uu  (or  57  x  10 a)  deduft.=   5700 J 

The  Remainer  fhould  be  tfooo,  but  'tis  only  5700  ,•  therefore  the 
xo  fuppofed  is  too  little. 

2dfy,  Ifuppofe  therefore  a  Root  to  be  1 2  =  u. 

Then  uuu  (or  12')  is=i7287  0  0 

+  .040  i  ..../.  =  ,J*J  *»  =  ■**!  Re(ls  6ooa 

—  57  00  (or  57  x  144) =    8208 J 

So  that  I  find  12  =  u  or  0—-  12  to  be  1  Root. 
By  which  Root  having  divided  the  Cubic  Equation  given,  I  de- 
prefs it  to  the  Quadratic  Equation  uu  —  45*  =  —  500.  Which 
Equation  being  refolved,  gives  #=25,  of  u — 25  for  another 
Root.  And  dividing  that  Quadratic  by  this  u  — "25,  the  Quote  or 
3d  Root  is  found  u  —  20,  or  u  =±  20.    See  the  Operation. 

0—12)000 — 57«0!-f-io4Otf — tfooo(=  uu — i<;u=$oo— the  Quote  or 

"  .  Quadratic. 

or#=  Vtf.25 +22.5=25  Qua- 


uuu — 1200 


•45  00 -f- 10400 
•4500-}-   5400 


5000 — tfooo 
5000 — tfooo 


(dratic  refihed, 
(or  a  id  Root. 
5)011— 45*^500  (u — 20 
(=a  ^d  Root, 
uu — 250 


C        1_  t.  r>  ~20«4-500 

So  that  the  3  Roots  being  found  —20U^j00 

12,  20  and  25  >  you  may  prove  the  ■ 

Truth  by  putting  u  equal  to  each,  o 

tranfpofing  the  Roots,  and  multi- 
plying the  Quantitys  one  in  another  :  for  the  2d  ReSangle  will  be 
the  Cubical  Equation  given,  tranlpofing  the  Member  next  the  right 
hand  of  the  laft  Product. 

Uuu  2  1  Note, 
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i  Nvte,  That  in  a  Cubic  Equa- 
tion if  the  fingle  Root  or  Square  The  Proof  of  the  foregoing  Work. 
of  the  unknown    Quantity  be  u — 25 
multiply'd    in     more  than  one  u — 20 
known  Quantity,  with  Signs  be-  — — — 
tween  the  Rectangles,  as  feveral  uu — 251* 
Members  of  the  Equation;  where  — 2o«-f-5oo 
the  (aid  unknown  Root  is  found 


fquared  in  2  &c.  fuch  Members,  uu — 45»-f  500 

they  make  but  1  Term  :  and  fo  u —  k 

do  all  thofe  where  the  unknown 


Root  is  found  (ingle  make  ano-      #  uuu — ^uu^-joou 
ther;  as  u * — «a£— uxd-\-uc-\-ur  — i2«#-f-540« — tfooo 

-\-d%  =0.     In  this — uxb — u2dis 


but  1  Term  of  the  Equation,  and.        uuw—^-jtiu-\-io^ou — dooo 
uc-\-ur\s  one  other  Term.  or  uuu — 5  juu-f- 1 040  if=5ooo = 

2  Note,  That  in  the  Cubic  fup-  (the  Equation  giveny  for  Proof 

pofe  «*=  uc-\-ur-\-d*=o;  the 
ad  Term  here  is  (aid  to  be  wanting,  and  uc-\-ur  is  the  3d  Term. 

Example  2.]  Admit  this  Equation  were  to  be  refolvcd  ;  uuu— 
30.5  «0-f-  309**=  1039.5  :  I  fuppofe  1  Root  =12.  and  working  as 
by  the  Equation,  I  find 

a J  =  1 2  *  =  1 728  }  The  Sum  as  per  Addition  of  Algebra 
— .30.5a' = — 4392  >      is  1044,  which  is  more  than  the 

+  3°9«=     37083        1039.5- 

aii/jf,  I  therefore  fuppofe  a  leflfer  Number,  viz*  1 1  =a  Root,  then 

u9  =  1 1  *  =  1331    }  The  Sum  of  which  is  =  1039.5  =the 

*  — 3o.5««=  —  3 690.5  >    Sum  in  the  Equation  given  :  fo  that 

-f-309  u    =     3399    3     11  is  1  Root. 

3<ty,  Dividing  the  Equation  given  (with  the  1039.5*  tranfpofed) 

by  u — 1 1,  I  deprefs  it  to  the  Quadratic  ^--19.51*= — 94.5 


4*Wy,  This  XJuadratic  being  refolved  is  «=V95-o625  —94.5 
-J-9.75  =  io.5  a  2d  Root. 

jthly,  Dividing  this  Quadratic  Equation  by  the  2d  Root =11  or 
ir— 10.5,  the  Quote  or  3d  Root  is  found  9.  And  for  Proof,  the 
3  Roots  9,  10.5,  and  11,  (putting  each  =</^and  tranfpofing  it) 
multiply^  one  in  another,  will  give  the  Cubic  Equation  propofed  to 
have  its  Root  extra&ed,  vfc.  u* — 30.5 w1-f-309»=  1039.5 

From  thefe  2  Examples  it  may  be  obferved,  That  whether  you 
happen  to  pitch  upoa  the  leaft  Root  (upon  your  Tryals)  as  in  the 
firft  Example,  or  upon  the  greateft  of  the  3,  as  in  the  adTryal  of  the 
ad  Example ;  the  Method  of  Procefs  is  the  fame  :  and  fo  it  would, 
if  you  happen  firft  upon  the  middle  Root.  Thefe 
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Thefe  2  Examples  are  of  Regular  Cubics  having  all  their  Terms. 

4.  I  fhall  give  one  Example  of  an  Irregular  Solid  Equation :  as 
fuppofe  uuuuu  -f-  .1000  =  20.(51293. 

To  refolve  this,  I  can  eafily  fee  that  2  is  more  than  the  Root ; 
for  10  times  the  Square  of  2  (alone,  without  the  Surfolid)  is  40. 
Therefore  I  take  1.5  for  the  Root,  and  (working  with  that  accor- 
ding to  the  Equation)  I  find  it  too  great;  I  therefore  try  1.4, 
which  is  alfo  a  fmall  matter  too  much  :  fo  that  working  according 
to  the  Equation  with  1.3,  I  find  it  juft  =  20.61293.    So  that  I 

difcover  the  Root  to  be  1.3=0.  for  1.3  T-f"  iox  1.3  a=  20.51293. 

5.  Biquadratic  Equations  are  refolved  after  the  fame  manner  as  the 
Regular  Cubics  in  the  2  firft  Examples  :  Firft,  by  fuppofing  a 
Root  till  you  pitch  upon  the  right,  and  depreffing  the  Biquadratic 
thereby  into  a  Cubic  ;  and  then  finding  another  Root  by  Tentation 
whereby  to  divide  the  Cubic  to  deprefs  it  to  a  Quadratic,  &c.  as  in 
the  faid  2  firft  Examples  above,  for  all  Regular  Biquadratics  (or 
fuch  as  have  all  their  Terms.)  Thus,  fir  example,  to  refolve  or  find 
the  Roots  of  the  Biquadratic  uuuu  —  2$uuu  +  30800  —  14200  =r 
2400.  ,  „.. 

(x.)  By  Tentation  I  find  8  to  be  i  Root,  and  dividing  the  Equa- 
tion given  by  0—*?,'  I  deprefs  it  to  the  Cubical  Equation  000 — 2i0ir 
4-1400=300. 

(2.)  I  make  tryal  again,  and  find  10  to  be  another  Root  ;  fo  di- 
viding the  Cubic  Equation  by  0 — i  o,  I  deprefs  it  to  the  Quadratic 
00 — 1 10=— 30,  which  being  refolved,  gives  a  3d  Root  or  u=6. 

(3.)  Dividing  the  faid  Quadratic  Equation  by  u — 6,  I  find  the 
Quote  to  be  =0 — 5  or  0=5,  the  4th  Root  :  fo  are  8,  10,  6  and  y 
the  4  Roots  required. 

There  are  3  other  Ways  of  refolving  or  finding  the  Roots  of  alt 
Cubic  and  Biquadratic  Equations,  done  more  Mathematically :  as, 

II.  By  Subftitution,  Deduftion,  and  Divifion. 

III.  By  way  of  Conftru&ion,  with  the  help  of  the  Parabola  and 
Circle. 

IV.  By  Approximation  or  Converging  Series. 

II.  To  refolve  Cubic  Equations  by  Subftitution. 

It  has  been  ihewM  how  to  refolve  Quadratics  by  Subftitution,. 
and  much  after  the  fame  manner  is  a  Canon  found  whereby  to  refolve 
Cubic,  &c.  Equations. 

Example  1 .]  Admit  the  Value  of  0  is  required  in  this  following 
Equation,  viz,.  uuu^duw—gu=k,  or000-f-i  2000-^300  0=3714544: 
Here  'tis  plain  that  d  is  put  for  the  given  120 ;  g  for  300 ;  and  k 
f°r  37I4544*  The 


3<52 
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Ctuo. 


The  firft  Step  toward  the  Arvfwer  is  to  fubftitutc  b-\-c  in  the  place 
of  u  in  every  Term  of  the  Equation,  in  the  Power  that  (u)  is  put 

T%en  wiBthis  be  Cbbb^bbc-^^bcc-^-ccc  (inflead  of  uuu) 
the  Canon  for<bbd-\-ibcd-]-ccd  ....  (inftead  of  duu) 
Refolution.     (     —bg  — eg  (inthe  place  of — g  u) 

The  whole  Procefs 


and  Rules  are  in  the 
Margin,  whereby  u  is 
found  —  1 24. 

1.  Having  your  Ca- 
non before  you,  and 
alfo  that  d—i  20,  g 
=300,  proceed  as  the 
Canon  dire&s  you, 
firft  pointing  over  e- 
very  third  after  the 
firft  Digit  of  the  gi- 
ven Number;  the  3 
Points  (hewing  the 
Root  fought, will  con- 
fift  of  3  places,  and 
therefore  the  1  (=the 
firft  b)  is  100. 

2.  You  muft  com- 
pofe  a  Number  to  de- 
dud  from  that  given, 
by  taking  thofe  in  the 
Canon  whichhave  not 
c  found  in  them  ;  as 
b*  -f  bbd  —  bg  — 
2170000,  which  de- 
duced reduceth  the 
Number  given  to 
1544544,  which  is 
your  firft.  Dividend, 
as  by  Step  7. 

3.  Take  foraDi- 
vifor  (in  order  to  dis- 
cover the  Value  ofc) 
the  Sum  of  the  Num- 
bers anfwering  to  the 
Sumbals  mix  d  with 
or  x  by  c,  fuch  are 
thofe  in  the  8th,  9th, 
ioth,  nth,  and  12th 
Steps  J  which  Sum  is 


to 
I 

2 

3 
4 

6 


14 

15 

16 

17 
18 

19 

20 

21 

22 

23 
24 

25 
26 

*7 

28 
19 
30 
31 
3* 
33 
34 


An  Example  of  the  Refolution  of  a  Cubic. 

•  •  • 

3714544  (100=* 
ioooooo=W >?  Add> 

1200000=£&/j 

2200ooo=bbb-\-bbd=i~\-id  Step. 

30000= — bg  deduft  from  the  4th. 
2 170000  refts,  which  deduS from  the  ift Step. 


44544-^-  =theift— the6Step~  by  1 3 

3  0000=3  bb 
.  .300=3^ 
24000= 2  bd    ^>Add. 

. .  I20=i 

— -300=— £ 


^Add. 


~  54i2o=the  Sum,  or  Divifor.      

(ao— c 
600000=3  Wc  ' 
120000=3  foe 
. .  8ooo=ccc 
480000=  2iof 

48ooo=ccrf 
— 6000= — eg* 
1 2  5oooo=Sum  deduft  from  the 7th  Step. 

294544^,  refts  of  h,  or  ift  Step. 

Now  120  =  6 
43  200=  3  bb 
. .  360=3^ 
28800=2^    >Add. 
. .  1  20=^ 
— 300=— £ 


^-  72l8o=Sum,  by  which  to  f-the  21  Step. 

(4=* 
172800=3^ 

. .  5 750=3 he 
115200=2^4 

.  .  ip20=Cci 
— -1200=— <£ 

294544=:Sum>  deduS  from  the  *i  Step* 
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54120  your  Divifor,  which  may  be  had  in  the  6  Figures  next  the 
left  hand  of  the  Dividend  2  times,  (which  2  muft  be  20,  becaufe 
it  is  the  middle  of  the  3  that  will  be  in  the  Root,  as  is  obferved  a- 
bove)  this  20  is  =  c. 

4.  You  muft  not  make  any  farther  Ufe  of  the  Quantitys  in  the 
1  ft,  2d,  and  4th  Steps,  but  having  found  the  Value  of  c,  you  pro- 
ceed to  find  your  2d  Subtrahend  in  the  20th  Step  with  the  feveral 
Quantitys  in  the  Canon ;  which  you  fee  in  the  14th,  15,  16,  17, 18, 
and  19  th  St;eps. 

5.  And  having  found  your  2d  Divifor  by  the  very  fame  Quanti- 
tys that  you  had  the  ift,  (and  obferving  that  here  b  1=120,  and  not 
to  100)  you  may  eafilv  finiih  the  Operation  by  the  Example,  which 
is  only  a  Repetition  of  the  Method  above  fhew'd,  and  you  find  the 
3  feveral  Roots  put  together  is  124=1*  required  :  which  I  (hall 
prove  both  from  the  Equation  given,  and  by  the  Canon,  to  be  the 
true  Anfwer. 

1.  Bj  the  Equation  u* =124* =1906624. 
-\-120uu  =1845120 

— r$OOU  = 37200 

Sum  =3  7 14544=4  in  the  Equation  given. 

2.  TlbePr&ofby  theC^nbbb^3bbc^3bcc^ccc^bbd^2bcd-\-cc(l--bg--c& 
bbb  =  1728000^  Note,  b=.i20  ;  c—4 

--$bbc-=z     172800  <f=i20  ;  2=300 

--$bcc  =         57<Jo 
--  ccc  =  64  I  Sum  =  3751744 


--  bbi  —  1728000 
--2^cJ=  1 1 5200 
-\-ccd    —         1920 


*     *  > — 37200 


•<g=   1200 


3714544  refts  =  k 


Biquadratics  are  refolved  after  the*  fame  Method,  raifing  the 
Power  of  b-\-c  (which  is  fubftituted)  accordingly  in  making  the 
Canon ;  and  proceeding  by  that,  as  has  been  in  the  laft  Example* 
obferved. 

Example  2.]  Of  an  irregular  Cubic  Equation,  as  fuppofe  uuu-\~ 
32334»~823975=i,  oru**}-fu~k. 

1.  Make  your  Canon  as  before,  fubftituting  b  -f-c  in  the  2  Mem- 
bers of  the  Equation  (as  u  is  in  power)  in  the  place  of  u. 

2.  Where  the.  Equation  has  not  all  its  Terms,  and  ther- 
Co-efficient  is  large,  you  muft  put  fucli  a-  Number  firft  in   the 

Rooty. 


\ 


<S3 


5 
6 

7 
8 
9 

io 
ii 

i 

13 
»4 

15 

16 

17 
18 

»5> 

20 


I  Cubical  Equations.    Chicx 

The  Canon  is  bbh-\-zbbc-\-*bcc-\-ccc-±-bf 

82397?  (Xo=l>  (io~b  (*o=* 

125000=^ 
1616700— */ 

1741700  - bbb-\-ff>  1  ft  Step, 

and  cannot  be  dedufted 


27000=30'=*  * 
970020^*/ 

997020=*'  +*/>  iftStep. 

8ooo=£*— 20' 
646080=*/ 


.} 
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Root,  as  being  mul- 
tiply \1    by  the  Co- 
efficient,  and  added 
to  its  own  Cube,  the 
Sum  will  be  as  near     . 
as  poffible  to,  and  lets        2 1 
than  that  given  on  the        2 
right  fide  of  the  E- 
quation  ;    as  in   the 
Example  finding   50 
=r*  much  too  great 
(as  in  the  4th  Step) 
I  try  30—*,  which  I 
ftill  find  too  much,  as 
in  the 7th  Step.  Then 
cutting  20  ~£,  I  find 
its   Cube  as   in  the 
8th  Step,  and  the  Co- 
efficient 3  23  34  by  20, 
the  Sum'  is  deducible 
as  in  the  10th  Step 
from  the  1  ft,  and  then 
you  proceed  with  the 
Remainer  as  in  the 
laft  Example,  and  the 
Value  of  »— 25. 

3.  It  fometimes  hap- 
pens where  the  Co- 
efficient is  very  large, 
and  the  Root  of  the 
higheft  Power  (or Va- 
lue of  u)  is  fmall,  o  refts. 
that  you  muft  make 
that  Figure  ift  put  in  the  Root  one  place  (or  more)  Iefs  than  the 
Points  over  the  Number  given  (as  in  the  ift  Step  abyve)  denote. 
See  the  following  Example. 

Example^.']  Admit  n%-\-^iWu  —  2073975,  what  is  the  Value 
of  u  ?  82334  being  =/,  and  *4"*  fubftituted  in  the  room  of*. 


654680  dedud  from  the  ift  Step. 
1  £9295  -r-  refts  of  the  ift  Step. 


1200=: 
60=; 

-'3^334= 


•Add 


-  3  3  594 —the  3  laft  Steps  a  Divifor. 

6ooo~3^i* 
1 5  00=3  be 

121~CCC 

i6i6*]o~cf 


Z3<   >Add. 


169295  Sum,  deduft  from  nth  Step. 


Here 
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f.     asiefire  $    +if^~ c /   ■  . 
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8000  =  A' 
1646680  =  f  / 


1 654680  Sung*,  from  ttje  ift  Step. 
413295:  reftfof  Step  ift. 


1200  =  ylA 
6q  =  3* 

82334=/ 


83  JP4  =  Sum  or  I>ivifor. 


Se&iZ.    Conct 

Heffe  'tis  plain  the 
Number  given  admits 
of  3  Cubical  Points, 
but  the  Root  u  (or 
H~f)  is  but  25. 

1.  For  if  I  (hould 
put  1  as  the  Root  of 
%  next  the  left  hand ; 
that  1  (there  being  3 
Points)  muft  i>e  100. 
Now  if  I  multiply 
the  Co-efficient  by 
100,  i.e.  iflfuppote 
two  Cyphers  put  to- 
wards the  right  hand 
of  it,  it  will  be 
823  3400,  w«h  (with- 
out the  Cube  of  the 
ioo,  which  muft  as 
fer  the  Examples  a- 
bove  be  added)  is 
much  too  great  to 
be   taken  from,  the 

*°73£75  ^  the  firft 
Step. 

2.  Seeing  a  leffer  Digit  than  1  cannot  be  put  firft,  or  in  hundreds 
place  in  the  Root ;  I  muft  therefore .  conclude,  that  the  Root  will 
have  but  two  places. 

3.  I  therefore  fuppofe  10  in  the  Root,  by  putting  1  Cypher  to- 
wards the  right'hand  of  the  Co-efficient  (to  reprefent  bf)  which 
would  be  823340,  which  (by  doubling  the  8  next  the  left  hand  I 
find  16)  may  eafily  be  taken  from  20,  (next  the  fame  left  hand  of 
the  Number  given)  I  therefore  put  the  double  of  10  (or  20)  in  the 
Root,  and  fo  proceed  ;  all  the  difficulty  in  this  cafe  being  to  put 
the  firft  true  Figure  in  the  Root :  to  which  end  I  have  not  leen  any 
Rules  that  contribute  to  do  fo  eafily  and  certainly  as  thefe  above. 

Exantyle  4.]  Of  Refohing  Cubics  by  Subftitution,  &c. 
Admit  iw«*4-  3yo^l=i22ji25.    Or  that 

um  -f-  duu  =  k  ;  and  that  b  -f-  c  is  put  =r  *. 


6000  =  $bbc 
1500=  $bcc 
125  =  arc 
411^70  =  cf 


+19*95  =  Sum,  from  the  5th  Step. 


o  refts. 


X  xz 


This 


m 


This  Example  is  of 
an:  irtegulai*,  Cubic} 
compdfed  of  2y)yl^m^ 
bers  different  from 
the  former  i  where 
tho  there  be  3  Cubi- 
cal Points  (or  Ter- 
naries) yet  the  Root 
has  bu^  2  places,  vizi' 

For  if  we  fuppofe 
1=  but  1  in  the  3d 
place  (or  100)  you 
will  find  JM-f- bbd  to 
be  much  more  tl^tv 
can  be  taken  from  the 
Number  pointed;  and- 
io=£  is  much  too 
little  :  therefore  I  try 
5  0=  by  and  find  that 
to  be  the  Root,  that 
produces  (by  its  Cube 
added  to  bbd)  the 
next  Number  to  and 
lefs  than  1225 125  gi- 
ven, and  theref<[>re  I 
proceed  as    by    the 


Sfesfe 

\  Jrnhe  Canon  is.  ^Hr3J|^3$rhSfin»fc 
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&i*tmis°r*h 
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IZfQOd=bbbc 

.8L7$doof^W, 
1  4,  rca£)Q£op7^Sup). 


i  5>fX^^fftT- jth  SJ59P,  »  Jttw^ 
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7$  00=3  bk 
35900^=2^ 

>~43  ooo=S^m,  j  a  Djvifofc 

—       0=V  -\ 


i^^> 


37  5  00=3  Up 
3750=3*0; 

I2j=ca      . 
l7eoooc=2wa  : 
875o=ccii 

refts  o  5th—  itfth  Step., 


Canon,  as  direfted  m  Example  the  ift,  laft  foregoing. 

HI.  To  refohe  Cubic  Equations  by  way  of  OnifiniBion. 

'  Vid.  Plate  A.  Bg.  27, 


•  \  Parabola  is  one  of  the  <  Sections  or  avonei  Doug  .«.~w   ~, 
cutting X«  b™pLe  parallel  td  the  Side  ^hicb  is  dppofixe  to 

SJ  vfhereiri  you  cut ;  *rf  '^^^"^/Tl^ion,    Then 

,.  Draw  the  Line  ('•*•'*}  ^4^.* ^^v,?® 

erofe  the  feme  at  right  .^^^S^Jl^^yiS 

Lording  as  yoawo^^ye. the' feme  J«  tfthe^,  ****  n  called 


the  Latus  reftum,  or  Parameter,  be  given)  fuppofe  i  inch,  fet  half 
an  inch  from  Fto  a,  and  to/. 

Then  take  half  of  one  of  thofe  Halfs  (or  4  of  the  Parameter,  or 
of  1  inch)  and  fet  it  from  Ftoy,  and  from  v  to  t>  fo  is  F=z  the 
•Ybctts,  arid  *o  the  Vertex  of  the  Parabola. 

Then  draw  as  many  Lines  "as  you  pleafe J parallel  to  ap  (as  00  I 
&e.)  with  a  Ruler  on  purpofe  for  drawing  paralWl  Lihes  ;  and  the 
Diftance  t  to  0  in  the  Axis  extends  from  F  the,  Focus  to  /  in  the 
Yaffle  Parallel  formine  the  Curve  (vpl  U,  &f0  which  you  may  draw 
through  the  Points  (/,  /,  &c.)  And  havihe  'found  the  Curve  on  one 
fide  of  the  Axis,  as  v^  fet  it  off  on  the  fame  Parallel,  on  the  other 
fide  of  the  Axis,  as  v  •,  *u  0,  &v.  bad  d&w  the  Curve  (to  ov)  fo  is  the 
Se&ion  finifhed,  and  (aFp)  is  the  Latus  reEtum,  00 1  an  Ordinat 
Applicate  (or  whole  Ordinat)  v  v  The  Semr^Ordirrat;  (which  is  com- 
monly called  the  Ordinat)  any  (v  0)  in  the  right  Line  is  called  an 
Abfcifia. 

Now  fuppofe  a  ^u'%^niMi^  -^ito^ji-u-iV      O  =  3 

bic  Equation  where   -J  -  -W     ™     *—  ifc 

Or  uuu^juu — iu-r*2==p* 

ifl9  To  find  the  Value  of  u.  From  the  fame  Scale  by  which  you 
.fet  otf  the  Lotus  reftum  of  yjflir  Parabola*  take  3  (the  Co-efficient 
multiply'd  in  the  Square  01  the  Root  fought)  add  applying  it  at 
right  Angles  to  the  Axis  (vy)  towards  the  right  hand  becaufe  +  3» 
it  will  cut  h  in  the  6urve.        . 

xdly,  -Draw  a  Line  at  pleafure  cutting  a  fuppofed  Line  (v  b)  in 
the  middle  at  right  Angles,  as  q  5. 

jj/y,  Where  that  Line  interfe&s  th?,Apcis,  as  at  ©-  fet  half  p 
downward,  .becaufe  — pb  viz*  1,  from  the  fame  Scale  extends  from 

4*bly,  On  (n)  ereft  a  perpendicular  Line  (»  m)  which  will  cut  the 
infinite  Line  f  ^  in  r.  „  !     .. 

5*Wy,  From  r  fet  half  4=1  towards  the  right  hand  becaufe  — •  j, 
abd  k  extends  (by  the  fame  Scale)  from  r  to  >,  which  its  Che  Center 
of  the  Circle  fought. 

6tbfyt  Extend  the  Goropafles  from  s  to  A,  ind  defcritfe  the  Arth 
(a.  t  b)  which  tflttirigthe  Curvfe  at  (e)  the  perpendicular  Line  (e  e) 
meiSarci  on  the  fatte  Scale,  giv6s  rt=n,  which  is  -J-  1.  or  affirma- 
tive, becaufe  the  Se&ion  (e)  is  it  the  right  K*nd  part  of  ihe  Ctirve# 
See  Pbihfepb.  Tf anfttthons,  NQr88&i0oj  Dr.  Haley's  Method. 

X x x  2  Sect. 


3  68   approximation  or  Converging  Series.  Ch.10. 

Sect.  XIII.    Approximation  or  Converging  Series. 

* 

WHAT  is  meant  hereby,  is  {hewn  under  the  words  Conver- 
ging Series  in  the  foregoing  Alphabetical  Account  at  the  be- 
ginning of  this  Chapter,  and  will  be  (archer  explained  by  the  Rules 

and  Examples  following :  as  u — >u  b-f-  u  b 2 — u  bx-\-u  b* — u  I  %  &c. 
is  a  Scries ;  which  I  multiply  by  ux — b*  as  followeth. 

^-S'ub^ub'^^^V—llh 

u  —bx 


u  —  hJ^uh*~-ubx^-ub*--ub<+ub%  &c. 


u  —  b  =  the  Produd. 

Here  it  is  plain,  that  if  the  Sews  was  continued  never  fo  far, 
the.  Negatives  would  deftroy  the  Affirmatives  :  fo  that  it  had  been 
the  Tame  in  the  Produft,  if  you  had  run  it  only  to  u — b  there-  But 
my  Intent  in  this  Se&ion  is  not  to  (hew  the  way  of  reprefenjting  or 
expreffing  by  a  Series,  a  Produft,  Root,  &c.  for  tho  that  be  a 
pretty  Speculation,  yet  'tis  not  fo  eafy  to  difcover  the  Roots,  &c. 
therefrom.  But  I  chufe  rather  here  to  fhew  the  great  Ufe  of  Con- 
verging, in  finding  with  much  eafe  and  expedition  the  Real  Roots 
themfelves. 

II.  To  fad  the  Square  Root,  as  fupgofeof  13. 

Here  I  will  put  .s for  the. Square  or  Surd  Number  given  ;  r=  the 
1  ft  two  Figures  in  the  Root ;  a=  the  2d  Approach  to  the  tru# 
Root ;  and  e—  the  3d  Approach  ;  the  feveral  Approaches  being  the 
coming  nearer  and  nearer  to  the  Truth  of  the  Root  by  fo  many 
Divifions,  by  1  of  which  feveral  places  in.  the  Root  are  gained,  as 
is  (hewed  under  the  fifth  Head  following. 

If  in  the  Example  above  it  be  confidered  what  Number  fquared 
will  be  next  to  and  lefs  than  13,  or  what  2  Digits  will  be  next  to 

13.00 
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1300  and  put  r  for  thofe  2  places  it  will  then  be  s — rr  ~#r  =  a 
the  2d  Approach.  

i — rtfa,-f*- r-f-*X2  =*  the  3d  Approach,  &c* 
Or  in  Numbers   13 — 3,6*-— 3.6x2—005;  5  5=*  the  2d  Approach, 

13 — 3.60555  2-r-  3.60555x2=  .00000127546=*, 
and  r-f-  0-f-  a  Or  3*6-f-  .00555  -f-  .00000127546  which  is  = 
3.605551275464  —  =  the  Square  Root  required  to  13  places,  (but 
fee   more  under  General  Head  the  5th  following.)     Or  e  will  be 

=  -H^ . which  facilitateth  the  Operation  as  to  fqua- 

ring  3.60555,  &c. 

Or  inftead  of  3.6  at  the  ift  Approach,  you  may,  as  in  the  com- 
mon Way  of  Extraction,  put  3,  whofe  Square  is  next  to  and  lefs 
than  that  of  any  other  Digit  deducible  from  13. 

Prop.  2.  To  find  the  Square  Root  of  a  larger  Number,  as  of  371.00071 
=f,  &c.  as  before. 

371.00071=*.  19  =  r  the  1  ft  Approach. 

— 36irnrr 

10.00071  -f-  ir  (=38)  =  .26  =*  the   2d  Approach,  and 
r  -f~  a  =  19.26 
Again  3>i.ooo7i— 19.26*=. 053 11  1-19.26 x  2  =  0013787=*  the 
3  d  Approach. 
And  r-\-a\-e  —  19 -f" .26 -f- .0013787 -{-=19.261 3 787= the 

Root  fought. 
So  by  «Kfe  fame  Rules  of  Converging  Series  the  Square  Root  of 
4712345  is*found  2170.7936-f- 

III.  Approximation,  or  the  Extra&ion  of  the  Cube  Root  bj  the  Method 

cf  Converging  Series. . 

I  (hall  alfo  proceed  in  this  with  as  much  Plainnefs  as  I  can,  ob- 
viating what  only  is  to  the  purpofe. 

1.  Suppofe  then  I  would  know  the  Cube-Root  of  13  =f,  for  the 
firft  in  the  Root  which  is  known  here  I  put  r.  Then  the  Procefs* 
as  in  common  Extraction,  (which  is  the  beft  way  in  this  Cafe,  as 
being  moft  accurate  and  certain  for  the  2d  in  the  Root)  will  be 

/ — r'-f-  3rr=H=.3  the  2d  in  the  Root. 
Or  fuppofing  2.3  put  in  the  Root  together  (for  I  can  eafily  fee  that 
2.3  is  the  Root  of  the  next  Cube  Number  to  and  lefs  than  13.000) 
it  will  be  as  before  to  find  the  2d  Approach,  2.3  =  r  =  the  1  ft  Ap- 
proach. Then 


Then  r— rl-f-3rr=.oy=3the  ad  Approach,  and  n&w  2.3  y=rR. 
And  j— R,-f-3*A=  .001333+ >  =  the  3d  Approach,    So  is 
1.351333+  =  the  Root. 
Or  in  Numbers  more  plainly  thus  ; 

13—2.3 J  (=12.167)  =  .833,  ±  2.3 »  x  3  (=15-87)  =  ^  the 
2d  Approach. 
And  13—  2.35 '  (=i2.p77875)=.o22i*j^*;35,X3  (=rxtf.y<f7$) 
=0013  3 3-f-  =  the  3d  Approach. 

And  the  ift  Approach  -f-  the  2d  -f-  the  3d  =  2.3:5 13 3  3+-,  which 
is  the  Cube  Root  of  13,  done  with  near  200  Figures  fewer  than  in 
the  common  Way  of  Extrtftion.*— -  But  fee  Head  VIII.  following. 

2.  And  if  we  put  r  =  the  knowti  part  of  the -Root,  *nd  a  for 
each  new  Approach,  you  have 

rr  -f-  2  ra  -f-  &  a  =  the  Square  of  r  -f-  a 
r*~r  3  r1a-\-iraXJ\-a%  —  the  Cube  of  r -|- * 
Solihewife  r*±4r*a±6r2al±4»'r-j~a*=  the Biquadfitte  of  r-f* 
'  And  r,+5r4tf+ior1«1-f  lor  V-f  5ra4-f  *'  s  the  Sorfofai 
of  r  -f-  j 
And  as  in  the  Square  and  Cube  Roots  it  appears  to  be  (putting 
s  for  the  Number  given  to  have  its  Root  extradted) 

s  —  rr  —  2  r  =  a  the  feveral  Approaches  in  the  Square  Root. 
s —  r1  -f  3  rr  =  0  =  the  Approaches  in  the  Cube  koot. 

So  for  the  Bi quadrate  and  Suffolid  Roots  it  will  be 

s  —  r4  .j-4rs=  *  =  the  Approaches  to  the  Biquadrate  fttfot. 

And  s  —  ry  i-5r4=s:  /i=  the  Approaches  to  the  Surfolid  Root. 

Hence  it  appears,  That  the  known  part  &f  the  2d  Q&itfey  next 
the  left  hand  in  the  above-mentioned  Po*wers  of  t  -^  4,  i*  yJ*^.DI- 
vifor.    I  come  next, 

IV.  To  iUnfirate  by  Numeral  Examples  the  ExtraStion  of  the 
quadrate  and  Surfoird  Roots  by  way  of  Converging  Series. 

1.  To  find  the  Bijnsdrate  Root  of  3 14.  The  Procds  is  (rife  I  ft  r 
being  =s  4) 

i/f,  314*— r4  (=256)  =fc5$-^4r5  (=r2y(?)  ssr.2:»i:  Sors  4.*  * 

newr. 
^<ty,  314 — r4   (^=3 1 1. 1696)  =2.8304  ±4?'  (=196)  =  . 009  i 
fo  is  4.209  =  a  new  r. 
And  by  repeating  the  fame  Method  with  dtet  Iaft  r,  you  haw 
4*0994*  for  the  Btqmdrate  Root  of  3 14. 


a.  ?<>firfjhe*SH$lid.  J^t*  of  3,I4<  (tkpfh&  r^3)  the  Fiocef* 
l^iJJ  be 

•   ifo  iMBT*'  0=?«4).=*7i  v!  J'4  (p?4$5>==  -i=*    So  is  j.x 
a  new  r. 

2<#r,  314—  3.1 T  (=285.29)  =27.7185  -^.451.75  (=5r4)  =  .05 

3?^  ami  j.  i *  =5  &  newi  r. 
idly,  314—3.15*  (=3io.i3<54)  =3.8tf35^.jr4  (=3:492.28')  =? 
.007=/!.     So  is  3.157  =  a  new  r. 
And  proceeding  in  the  iamq  Mj^ljod  ^tith  that  new  r,  the  Sur- 
folid  Root  or  3 14  is  found  3.1578-j- 
But  there  is  yet 

V.  Another  Way  rf  Converging  (fir  Example)  to  tU Square  Km. 

For  as  in  the  ift  Example  in  the  Square  Root  m  this  Sed.  the 
Canon  was  (putting  s  =  the  Square  Number**.  Swrd  given,  and  r 

for  each  AppMwb to  the-tfua-R/o©*)-  '""Tsar  ttos'*d,  &t.  (or  here 


%r 


to  a)  fo  in  this  Method  I  am  going  to  fliew,  the  Canon  is  ~     rS 


2  r 


=  r  the  2d,  &c. 

Now  fuppofe  /=i3,  it  follows  that?  th*  &firr  (or,  Figure  in  the 
Root)  is  3f  fo.,ttja$-  i3,4-.3a^-i5i==r3 .dd  =  rtjie  2,4. 

Bote,  TleDivifirs  are     lJ  f  &f  ^7-3*  =  3-*°J9J5  =r  3d. 

*/«wjy/  ri«  <fc**/#af    And  13  +  3^o5PJ5 *^ 7WW  =  3  ^0555129 

*&*  r  next  before,  —  r  4th.  r 

From  the  laft  Example  you  may  note,  , 
x.  That  though  the  preceding  cNuqito  hfr  &tt£r  yet  by  every 
Repetition  of  Ptocefs  according  to  thq,  C^ip^^ic,  coovergeth  o^ 
cemes  nearer  te.th^m^.RoQt;  o?  Value  of  r. 
.  2.  TJiaft^the  Places  of  the  Digits  in  the  federal  Approaches  are* 
true,  according  to  the  Progreffion  whofe  R&ii^  is  2,  and  the  ift 

Terra  =1.      So  Places.' 

In  the  1  ft  Approach  1  viz,.  3 

\ !  ' # '  f  k0*  ^Aretrue,  the* 

i:::::::::fc.-:gSn«.+  r  -*««& 

=  r  =the$4^?4£x>ot  of  i$froJ>e. 

And  if  the  Operation  were  repeated,  as  3.60555129*  -f-  1  j  ^» 
3.60555129  x  2,  the  Quote  wtt.  give  16  places  true  in  the  Root;. 

*   n      "'  /  fo* 


r 
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for  every  Approach  affords  double  to  that  preceding.  But  the  Rea- 
der may  chufe  which  of  the  2  ways  he  likes  as  the  beft,  this,  or  the 
ift  way,  which  I  take  to  be  fomewhat  eafier  and  (horter  in  the  Ope- 
rations of  Divifion. 


Example  2.  Of  this  Way  0/  Converging  >  to  extrati  the  Square  Root 
,qf  29507710.413234$. 


• 


29507710413234;     (;a>rthe  ift. 


•  •  .  • 


2  r  =  10)  54J (j4  =  r  the  »d. 

45 

2950 
^29itf~?4* 

2  r  =108)  <s*66 (543»  =  r  the  J<L 

466 

347 
*37 
295077 10  =of  the  Data. 

4-2f52££l4=J43**  - 

2r=io8<J4>=5$>oi4334  • (5432.1000^  the 4* 

4<5943 

34873 
32814 

10804 

29507710.41323450 
4/295o77io-4*oo0000. 

»isioW4.0-S^"54^»3*345o(543^«oofldo«P77«-=^ 

46944^ 
34874O 
228148 

I08<542 

0323450 
*  106l660 

83882O 

78326O 

227^(JO 
X037tfO 

VL  *«* 
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* 

VI.  Butto  perform  the  lafk  Operation  by  the  Method  firfl  taught  making 
a  =  each  Approach,  and  t  =  the  Total  of  the  Approaches ;  it  will 
fiand  thus : 


^r  -  \oHla"."*.'™=".  0&4«=<th„d=54 


\Vi°6=tt     aod  *  ***  2^a  the  ^d=nhc3d=543  2 


a*=io8)     347 (0032.  =a the  2d. 

*37  *  3d-f  a  the  3d=  *  4th 

"  and  *  the  4th=j  432.1000 

29507710 
29506624=** 

=  10864)         10864  ........  (0000.1000  =  a  3d 

0132 

29*07710.41323450 

29507710.41000000  =  1 1 


2^=10864.2000)  .....  =.00323450000  (0000.00000029772 1  =r* 

1061660  (the  4th. 

838820      and  a  the4th-f-*the4th. 
783260 
227660        =545a-Io°oooi9772i— 

1 03  760    =  the  SquareRoot  fought. 

This  Method  is  fhorter  than  the  lad  (as  I  faid  before)  becaufe 
the  Figures  in  the  Approaches  are  not  repeated  by  dividing  :  or  tiie 
Sum  o?  the  ift  (t)  and  the  (a'$)  is  =  the  (aid  Root. 

And  as  in  the  laft  Example  the  Operations  in  Divifion  are  fhorter 
than  in  that  next  before ;  fo  the  Canon  for  the  Approaches  (next 
after  the  2  firft,  when  the  Squaring  of  the  Approaches  grows  ope- 
rofe)  does  fliorten  the  Work  of  Multiplication ;  or  that  Prop,  of 
Euclid  (I  think  1,  2.)  which  fays,  That  of  two  Lines  (or  Num- 
bers) if  one"  be  divided  into  any  Number  of  Parts,  the  Sum  of  the 
Re&angles  of  one  by  the  feveral  Parts  of  the  bther,  is  =»  the  Rectan- 
gle of  one  Whole  by  the  other. 

Yyy  But 
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But  it  being  my  Defign  here,  only  to  (hew  how  the  large  Multi- 
yikfeicm  far  prodrug  the  4th*  &»  Appioache*  tMjr  be  conrnd- 
edrlfhaac^tobtkei^dOMn^  whietv  ii  g»o«to<ted  oa  another 
Prop,  of  Euclid,  i.  e.  Jiny  Line  (or  Number)  divkkd  uuo  two 
Parts ;  the  Sum  of  the  Squares  of  the  Parts,  more  the  double 
Re&angle  of  thofe  Patt*  is  =2  the  Squaie  of  the  Whole. 

So  in  the  laft  Example  putting  t  the^d  =  * 

*thc3cl=c 

Th«e  arife*  agreeable     the  Scpare  Number  given  =  s 

to  the  Canon  under  the  *  the  4th  =  b  -f-  c 
2d  Head  of  Converging 

toward  the  Square  Root,  s  —  bb—%U  —  u_  athe4^ 

this  Equation.  1  b-^-zt  • 

Now  whereas  it  would 
be  a  little  tedious  to  fquare  the  whofc  «rf  *d*4th  =  54311000* 
(elpecially  if  the  Cyphers  were  figflificanr  Figures)  I  therefore  al- 
ways divide  it  into  2  pa* tl  juft  at  the  meeting  of  thr  Approaches, 
as  t  the  3d,  and  a  the  3d,  *«'&.  into  7432,  and  .1000,  then  as  the 
Canon  direds: 

zbc  =  &4*% 
C54JI 

iHdlfae  vn*66i4**tf'm  the  laft  App»«b  befiwe, 

(ready  done.) 


kMMMbMtab+i 


*95t>?7'ie4.i  =  the  Sum  =  5432.1*=  *'» 

the  laft  Example. 

Bl  tfcii  Ojffcrttioft  (%hisw*y  performed)  you  five  the  trouble  of 
working  and  inferring  12  Figures  in  29  ;  and  the  Divifor  zb-f-ti 
is=r  the  5432.1000  X  2  (a*  in  the  lift  Example)  fa  tfaaa 

sr  *  the  4fh  aS  befexfc; 


*f       /"   M*  "  ±frt+*-ct 


%t  %b-\-  it 

But  the  latter  Canon  being  ufed,  after  the  3d,  &c.  j^f^ 
*  does  much  frcilitace  the  Operations.  And  thu*I  thtf*  I  >WJ 
made  this  matter  fhorter,  more  certain  in  the  AfcpK*tfhes>  «a 
plainer  than  has.  been  done  before- 

TO . 


Sear).  GmKrptgSma  #p 

VQ.  Amtber  Etaamfit  tf  A&mximathu  tt>  the  Qth  Am*  flddl  be  t» 
mxmBt  the  Cube  Root  of  33148641;  17294436663656267  =rc 

'^^thcTheoremj  -   R™  fought  =r 

Each  Approach  ~a 
And  tke  Sum  of  the  Ap-*^_ 
pgoachcs  J —/ 


I  *  or  Canon. 


1  Note,  You  always  being  dowt  fo  much  of  c#  as  will  admit  of 
j*  to  be  dedu&ed. 

2.  If  any  thing  had  remained  upon  deducing  the  laft  s\  you 
muft  have  put  Cyphers,  and  divided  again  by  3s1.  See  the  Opera- 
tion, and  the  Probation  thereof. 

33148^485172^445^53^52^7  (3=^1  the  i(t 


•  •    « •  •  • 


•  •  • 


3**=27)  61  (....,...♦..., 02=4  the  2d. 

7  +athcift=32=x. 

33148:3=  fia«*fc. 

32768=1* 


If'^srjoya)    J*o*{ ...*.,.•  00123=0 the  3d. 

7344  +3»=3^*^f:=f  the  2d. 

MO08 


«f*«MWI«WMm«^ 


»J*48*485*7**4=Fittof*. 

33 1473  10244867=1'  (the ad.)     ♦ 

3i*=3oy5tf5i387)       X33*27H274 0000043  23=*  the  4th. 

1 00007  87  253  -^-j  the  2d=3  2123 

713603 1024  =32123432^ 

7447082526  =jthe3<l=r, 

331485485 17294435553656267= e 
331486485 1729443666365 6267=x,  (the  3d.) 


or  efts,  *rg*  321*34313  =  Root 

.^  required 

Yyy  a  y  kTW* 


^  1 
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This  might  be  proved  by  the  common  Way  of  Ex  trading,  tho 
with  very  many  more  Figures  :  I  fliall  chufe  therefore  rather  to 
prove  it  by  Involution,  ot  the  Root,  multiplying  by  2  Digits  at 
once,  as  taught  Compend.  5.  Chap.  3 . 

3ai23432^=j=the  Root;. 
*  321234323 


■t+1 


738838942P 

j^»'I3o7j88j 
7388389429    t 
5745920783 
9537029^9 


103191490273258329=1* 
3212343*3==:/ 

2373404275*85171557 
4437234081759538147 
2373404275285 171557 
215702129573853490^ 
309574470819804987 

33 1485485.1729443 5553555257=c=the  P*Oo£ 

3  2\?o/£,  That  tho  you  put  a  Figure  or  2  too  many  or  too  few,  or 
toe  little  or  too  great,  next  the  right  hand  of  your  Quotients,  it 
will  be  re&ify'd  in  the  following  Operations,  if  you  proceed  as  per 
the  Theorem.  But  the  fateft  way  is  not  to  proceed  farther  at  one 
Divifion  than  in  the  Example. 

VIII.  To  illuflrare  what  is  faid  in  [Note  3.]  I  fliall  fhew  how 
the  firft  Example  of  Approximation  to  the  Cube-Root  foregoing  in 
this  ijth  Se&ion,  is  done  by  different  Approaches  and  Figures  to 
what  .it  is  there  :  And  how  to  manage  when  Negative  Numbers 
fall  in,  as  when  the  Cube  of  a  or  s  exceed  the.  Cube  given  from 
which  they  are  to  be  fubftracted. 


Tbui 


Se&i£  Converging  Series.  377 

rihus  to  extraEl  the  Cube  Root  of  13=* ;  Approaches  =  a 

Sum  of  the  Approaches  =  s 

The  Theorem  — *-  =  a  the  id,  <fr.  -  Root  =  r 

I* 

ij.o (2.4=*  the  ift 

3**=i2)  50 

i3.ooo=c 

J3.024      a 


3^=17.18)  —.824000  rcfts  (~.047<J=^i  the^d-f-*theift. 

13280  =2.3  5  24=/, 

1 1840 

13- 

13.01767621824=5' 


j/,=itf.5oi357i8)  — .017675218240000  c — .00 10647=* the  3d.   • 

10748610600  -^2.3124=1=2.3 5 13353 
7877962920  -    =*  the  2d. 

12374200480 

— ^— —  ■       ■  ^— — ■ 

13. 

13.000010155464809237977=^  (the  2d.) 


ji>=:  1*586333079078*7) — .0000101554648092379770000  (— .000000*12178 -« 

•  •  •  •  •  (the  Ath* 

20366496I79I0I5O     +2.3513353 
3780163IOOO23-23O.  =2.3JI334/8772a. 
4628964842075760^     DJ    Xy^       J/s 

13116982262601060.  —rthcRootoftte- 
I5°454Pio724627io  fegiven  ^ 

i;  It  may  be  obferved  from  the  laft  Operation,  That  there  are 
different  Digits  in  every  Approach,  from  thofe  in  the  Approaches 
under  the  firft  Example  of  the  Cube  Root,  in  this  Se8.  foregoing. . 
But  zdly,  Tnat  tho  the  Digits  toward  the  right  hand  in  thefe  Ap- 
proaches be  wrong,  yet  thofe  a's  arifing  from  the  fubfequent  Ope- 
rations proceed  in  each  nearer  and  nearer  to  the  Truth. 

2.  Altho 


?78 


Cb. 


2.  Altho  the  Cube  of  s  does  all  along  exceed  c  the  Cube  Num- 
ber given,  and  can**  therefore  i«  the  emnnwn  way  fee  fafefoafted ; 
yet  by  the  Rules  foregoiag  in  Logarithms  and  Algebra,  and  under 
the  word  Negative  (Arithmetic)  in  the  Alphabetical  Explanation  at 
the  beginning  of  Algebra,  it  may ;  (for  example,)  13.824  may  be 
taken  from  1 3  :  but  then  there  will  always  remain  fo  much  Ids 
than  nothing  to  be  mark'd  with  the  Sign  ( — )  as  the  Subtrahend 
(or  Cube  of  s)  exceeds  (c)  i.e.  in  this  Example  «f  deducing  a9 
(thefirft)  from  c  (or  13.824  from  13)  there  tmtft  remain— .82410 
be  divided  by  the  laft  Approach  fquared  aad  caultiply'd  by  3.  And 
therefore  that  Quote  muft  be  negative,  Le.  —.0476,  which  added 
to  2.4=0  the  fim  (as  per  the  Dodtrine  of  Addition  of  Algebra)  the 
Soim  is  =2.3514*  And  £0  forward  a£  eke  Management  of  the 
other  Negative  Numbers  or  Quantities »  as  is  taught  in  the  Arith- 
metic of  Negatives  under  the  word  Negative,  at  the  beginning  of 
Algebra,  Chap.  10.  and  aUo&&  2,3,4,  5*  *&  ^at  Chapter;  and 
alfo&tf.  3.  of  Clmp.  7. 

Thefe  are  the  mod  Brief  aod  Accurate  Ways  that  I  know  of 
Converging  Series,  tho  I  am  uot  ignorant  of  others  which  fome 
Author*  have  been  fond  of  exhibitwg ;  but  they  are  neither  fa 
Ibort  nor  accurate  as  the  common  Way  of  Extraction.  I  (hall  give 
the  Ioftance  which  they  have  exooplify'd  in  finding  the  Square 
Rootof  i3jaay. 

7%eir  fVay  hj  Comergi^  Series.    \     TbeCmmm  Way  of 


135*2555* 
r~l)  66611.$—— 


rr 


■        w »■■ 

DMfir  rssj)  a  x  6  (6  =  $ 

lS=rt 

la  " 


•    • 


*)  43* 


72)     3625 


aci98  =*  Sum. 
r=z26)  1812.5  (f  =/ 

180  =  rs 


is 

»  5  -  7 


**r-3tfS 


1812.;  Sum, 
o 


Done  by  putting  down  20  Fi- 
gures :  Whereas  their  Way 
by  Coaveiging  takes  48,  be- 
fides  the  Signs  and  Symbols; 
and  is  therefore  not  worthy 
of  Confidemcmi* 

Their 
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Their  other  Inftance  of  Converging,  in  the  Example  of  »  takes 
»5  Digits  more  in  the  Operation  than  the  common  Way  of  Ex- 
traction, and  is  not  true  in  the  3d  Decimal  Place  :  Wonderful 
new  Invention  1 


An  appendix: 


f 
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An  APPENDIX  to  an  Intire 

Syftem  of  Arithmetic : 

ij  Edward  Hatton   Cent.  : 


Of  the  defeneration  of  Superficies  and  Solids. 

Y  Intent  if  to  be  as  Brief,  and  yet  as  Copious  as 
poffible ;  not  doubting  but  the  Variety  of  Figures 
here  meafured,  more  than  any  other  Treadle  of 
Meafuring  coneains,  that  I  have  feen  or  believe  to 
be  publifhed,  will  meet  with  the  Approbation  of 
t  the  Studious  in  this  Geometrical  Science. 

The  Dimenfions  I  will  fuppofe  taken  in  Feet  and 
Decimal  Parts,  as  beft  anfwering  that  Accuracy  and  Brevity  which 
will  be  expe&ed  from  me :  But  at  the  Clofe  of  this  Appendix  I 
tfhall  give  my  Advice  what  Inftruments  are  mod  proper  for  the  fe- 
veral  kinds  of  Workmen  ;  and  alfo  by  what  Denomination  the  feve- 
ral  kinds  of  Work  is  valued. 

CHAP.     I. 
To  rrieajwe  any  Superficies. 

Superficies  is  properly  defined  to  confift  only  of  Length  and 
Breadth  or  Girt,  without  taking  any  Notice  of  Thick- 
nefs. 

A  8ect» 


i  The  Geometrical  Square,  &c       Ch.  i. 

Sect.  I.    The  Geometrical  Square  and  Parallelogram, 

Romlus  and  Rami  aide.. 

PRopofition  i.  To  meafure  the  Geometrical  Square. 
Definition.  This  is  a  Figure  confiding  of  4  equal  Sides,  and 

as  many  right  Angles:  as  Fig.  1.  Plate C. 
Rule.  Take  the  Dimenfion  of  one  Side,  as  a  by  and  multiply  it  by 

itfelf,  gives  the  Content. 
Example.  The  Side  of  any  Square  being  1 1.28,  11.28 

the  Content  is  found  127.238,  as  ^rMarg.  11.28 

Prop.  2.  To  find  the  Area  of  a  Parallelogram.  ■ 

Defin.  'This  is  a  Figure  confiding  of  or  bound-  3 1584 

ed  by  2  longer  equal  parallel  Sides,  and  2  12408 

fhorter  equal  and  parallel  Sides,  having  4 

right  Angles  :  as  Fig.  2.  Plate  C. 
Rule.  Multiply  the  Length  by  the  Breadth,  • 

and  the  Produft  is  the  Area. 
Example.  The  Length  ab  =  23.53,  Breadth 

bczzji.if.    See  the  Work. 
Prop.  3 .  To  find  the  Area  of  a  Rambus. 
Defin.  This  Figure  is  bounded  by  4  equal 

Sides,  and  hath  4  Angles,  the  2  oppofite  ones  being  equal,  and 

the  Sides  parallel :  as  Fig  3 .  Plate  C. 
Rule.  The  Diftance  between  2  oppofite  Angles,  as  b  d>  multiplied 

by  the  Line  e  c,  gives  the  Anfwer. 
Example.  The  Diagonal  (bd)  =  1.34 ;  ec  =  .85  ;  1.3:4 

the  Anfwer  is  1.139.  -8y 

Prop.  4.  To  find  the  Area  of  the  Romboides.  

Defin.  This  Figure  is  bounded  with  4  right  Lines,  i*3P° 

the  oppofite  Sides  equal  and  parallel,  and  the 

oppofite  Angles  equal :  as  Fig.  4.  Plate  C. 
Rule.  Multiply  the  Diagonal  ab  by  the  Perpen-  12.47 

dicular  en  orwr,  and  the  Re&angle  anfwers.                     4- "7 
Example.  The  Diagonal  a  b  =  12.47*  the  Per-  — 

pendicular  en  =  4127,  and  the  Anfwer  is  33**9 

therefore,  as  per  Margin,  =  51 4*3  69.  J 1 1  a 7 

^»/w.  =  5 1.4*369 
Sect. 


Anfw.z 

=  127.2384 

23-53 
2.1; 

Anfvj. 

=  50-58*5 

Se<5t  2.    To  meajure  the  Conic  Seftions.  3 

Sect.  II.    To  meafure  the  Conic  Settions. 

PROP.  i.  To  meafure  a  Triangle. 
Defin.  Right-lined  Triangles  are  of  3  kinds  (befides  the  equi- 
lateral, whofe  Sides  are  equal)  viz..  Right-angled,  as  (a  r  n)  or 
(xrn)  right-angled  at  r  in  Fig.  5.     idly,  Scalenous  Triangles,  as 
(oro)  the  Sides  of  which  are  all   unequal.     And,  3<#y,  Ifoceles 
"Triangles,  as  (a  n  x)  appears  jx2  of  whofe  Sides  are  equal.     This 
laft  is  one  of  the  Seftions  of  a  Cone,  made  by  cutting  the  Cone 
(ewagxna)  down  the  Axif,  as  (0  p)  Fig.  5 .  Plate  C. 
Rule.  Multiply  the  Bafe  (as  x  a)  by  half  the  Perpendicular  (as  n  r) 
or  half  the  Bafe  by  the  Perpendicular,  or  the  Perpendicular  by 
the  Bafe ;  and  taking  half  the  Produd,  will  give  the  Area  of  any 
Triangle  as  above  mentioned  :  for  all  Triangles  are  half  a  Square 
of  the  fame  Bafe  and  Perpendicular. 
Example.  The  Bafe  (ax)  being  =9.35,  the  .  9.35 

Perpendicular  nr=  12.42,    the  Area  is  6.21 

.  58.063 5^  as^*r  Margin.  

Prop.  2.  To  meafure  the  Circle.  -        19&35 

Defin.  This  is  formed  by  cutting  the  Cone  5610 

(xtw agxna)  parallel  to  the  Bale  (xwagx)  > 

as  (m  c)  Fig.  5.  Plate  C.  Anfw.  =  58.0635 

Rule.  There  are  feveral  ways  of  finding  the 
Area  of  a  Circle.    As, 

ift,  As  7  to  22,  fo  the  Diameter  (as  r  s,  Pig.  6.)  to  the  Cir- 
cumference. 
idly,  As  1  to  3.1416,  fo  the  Diameter  £0  the  Circumference. 
Then  multiply  the  Circumference  by  a  4th  of  the  Diameter,  or 
a  4th  of  the  Circumference  by  the  Diameter  gives  the  Anfwer. 
Or  the  Area  of  a  Circle  is  found  without  the  Circumference  thus: 
As  1  is  to  .7854  : :  fo  is  the  Square  of  any  Diameter  to  the 
Area. 
Example.  Admit  the   Diameter   (r  sy  Fig.  6.)  be  *4-3* 

=  14.32,  what  is  the  Area  ?  J4.32 

By  the  laft  Methcd  — 

1.  .7854  :  :  20^.0624.  161.056=  Anfw.  45824 

Prop.  3.  To  meafure  the  Etiipfis,  or  Oval.  20048 

Defin.  This  is  a   Seftion  of  a  Cone,  made  by 

cutting  it  through  both  its  Sides,  but  not  pa-       □  =  205.0624 
rallel  to  the  Bafe  ;  as  the  Seftion   (/  e)  Fig.  5 . 
Plate  G  which  produceth  Fig.j.  Plate  G 

A  2  Rule* 


4     TomeafitreanyrftheRegdarPolygom.  Ch.i. 

Rule.  Multiply  the  Latus  tranfverfum  (or  tranfverfe  Ax.)  / t,  by  the 
Diameter  Conjugate  .(c  4)  and  tbe  ProdiuS:  is  =  tfce  Square  of 
the  Diameter  of  a  Circle  equal  to  the  Oval  :  then  work  as  in 
the  laft. 

Example.  Admit  It  =  15  34,  and  cd^=  12.18,  It  =  15.34 

the  Anfwer  is  found  147.9?  fere  :  for  cd=  12.28 

1.  .7854  :  :  188.3752.  147.9499  _____ 

Prop.'^.  To  find  tbe  Area  of  the  Parabola.  4295  2 

Defin.  This  Seftion  is  formed  by  cutting  the  1 8408 

Cone  parallel  to  the  oppofite  Side,  as  in  the  ■ 

Line  t  x,  Fig.  5.  which  is  parallel  ft>  the  Side  £-  =  188.3752 

(a  n)  and  produceth  a  Parabola  ;  as  Fig.  8.  Plate  C. 

Rule.  This  Figure  being  2  Thirds  of  a  3.84 

Parallelogram  made  of  the  whole  Or-  2.54 

dinat   (pa)   and    the  Abfciffa  (s  s)  «— 

therefore  multiplying  thofe   2  Lines  20736 

together,  2  Thirds  of  the  Redangle  768 

is  the  Area-  ■ 

Example.  Admit  ap  =  3.84,  and  ss=  Rett  angle  =  9.7536 

2.54  ;  2  Thirds  of  the  Reftangle  is  -^=3.2512 

=  the  Anfwer  =  6.5024.  -f  or  Anfwer  =  6.5024 

Prop .  5 .  To  find  the  Area  of  the  Hyperbola 
(or  Hyperbolic  Space) 

Defin.  This  Seftion  of  a  Cone  is  formed  by  cutting  it  (not  parallel 
to  the  Side,  as  in  the  Parabola,  but)  fo  that  if  the  Axis  of  the 
Sedion  were  continued  upward,it  would  interfeft  the  oppofite  Side 
of  the  Cone  produced  :  the  Se&ion's  Axis  is  reprefented  by  the 
Line  y  x,  Fig.  5.  and  produceth  an  Hyperbola,  as  Fig.  9.  Plate  C- 

To  meafure  this  Figure,  there  is  no  general  Rule  that  can  be  given 
for  Pra&ice  :  But  the  Inveftigation  is  performed  by  the  help  of 
the  Afymptotes,  an  Infinite  Series,  and  partly  by  the  Method  of 
Fluxions  >  which  'tis  not  proper  here  to  infert. 

Sect.  III.    To  meafure  any  of  the  Regular  Polygons. 

Efin.  Thefe  are  Figures  confiding  of  above  4  equal  Sides^  and 
as  many  equal  Angles.     As, 
The  Pentagon  having  5  equal  Sides,  and  as  many  Angles. 

Hexagon 6 

Heptagon 7 

O&ogon & 

The- 


D 


Se&  4.    3©  Ttreafurt  tto  TrapesUm^  &c  5 

The  Nonogon  having    $  equal  Sides,  and  as  many  Angles. 
Decagon  ....:.  10 

*  Undecagon i  £ 

Dodecagon  ....  1 2 

Rule.  To  meafure  any  of  thefe,  draw  2  Lines  from  any  2  Angles 
that  include  a  Side  to  the  Center  :  then  find  the  Content  of  that 
Triangle, as  taught  Prop.i.  $  2.  above.  Laftly,  Multiply  the  Area 
of  that  Triangle  by  the  Number  of  Sides,  and  the  Produft  is  the 
Content,  of  the  whole  Polygon.  Or  multiply  half  the  Sum  of 
the  Sides  by  the  neareft  Di  fiance  from  the  Center  to  one  of  the 
Sides,  gives  the  Anfwer. 

Example.  The  Side  of  the  Pentagon  (sd,  &c.)  Fig.  10.  is  =  15.34, 
the  Perpendicular  (or  Radius  of  a  Circle  inferibed)  is  re  =  10.5  : 
So  that  15.34  multiplied  by  5,  the  Number 
of  Sides,  gives  =  76.7  =  Sum  of  the  Sides  ,•  3  8.3  5 

half  of  that  is  ==  38.35,  which  multiplied  by  10.5 

rcz=z  10.5,  gives  the  Area  =  402.675. 

Anfwer  =  402.675 

S-e  c  t.  IV.  To  meafure  the  Trapezium,  the  Paralltlogramic, 
the  Polygram,  (or  Mtdtangle,  or  irregular  Polygon)  toe  Area 
or  Superficies  of  the  Cylinder,  Cone,  and  Sphere. 

PROP.  1.  To  meafure  the  Trapezium. 
Defin.  This  is  a  Figure  of  4  Sides  and  4  Angles,  uncertain 
whether  parallel  or  equal,  but  is  commonly  neither;  as  Fig.  ir. 
Plate  C. 

Rule.  Multiply  the  Diagonal  (a  n)  by  half  the  Sum  of  the  Perpendi-    ' 
culars  mp  and  cp;  or  the  Sum  of  the  Perpendiculars  by  half  the 
Diagonal,  and  either  of  the  ProduSs  is  the  Anfwer. 

Example.  The  Diagonal  a  n  =  17.42  ;  the  Perpen-  8.71 . 

dicular  m  p  =  4,  and  c  p  =  2.6  r,  half  the  Da-  6.6  r 

gona!  is  =  8.71,  and  mp  more  cpz=  6.6  ry  the  — r- 

Produd  of  which  2  laft  is  58.066^6,  &c.  5226 

Or  half  the  Produd  of  the  Diagonal  in  the  Per- 


pendiculars gives  the  Anfwer.  Anfw.  =  58.067-1 

Prop.  2.  To  find  the  Area  of  the  Paraltelogramic,  or 

Paral/elopleuron. 
Defin.  This  Figure  hath  4  Sides,  2  of  which  opppfite  are  parallel* 

and  of  4  Angles  the  2  at  each  end  being  equal:  asFig.nz* 

Plate  C 

Rule* 


6  To  meafure  the  Cylinder,  &c.       Ch.  I. 

Rule.  Multiply  half  the  Sum  of  the  2  Sides  (y  r)  and   (s  i)  by  the 
Length  (t  w)  gives  the  Anfwer.     Or  a  Diagonal  (r  t)  multiplied 
by  half  the  Sum  of  2  Perpendiculars  let 
fall  on  that  Diagonal  from  s  and  v.  Sum  remote  st=  1.49 

Example.  The  Ends  r  u  =  0.79 ;  s t  =  0.7;  — — 

Length  tu  t  =  .8888,  <5Tc.  half  the  Sum  f  =  .745 

of  .79  and  .7  multiplied  in  .8r  =.662ri.  .8  r 

Prop.  3 .  7o  jf »J  /fo  Area  cf  the  Polygram, 


(fcmetimes  called  an  irregular  Polygon,  or  5960 

Muhangle.) 


Defin.    This  is  any  Geometrical  Figure  -662  ri 

having  above  4  Sides,  which  are  uncer- 
tain, and  generally  unequal ;  as  are  alfo  its  Angles  :  as  Fig.  13. 
Plate  C. 

Rule.  Firft  divide  your  Figure  into  Trapeziums  and  Triangles,  and 
then  meafure  the  fame  as  under  Prop.i.  §.  2.  and  $.4. 

Example.  Figure  13  is  divided  into, 


In  theift,  Jt=i8.2tf,thef  =p.ij 
ux=  5. 1 7,  more  Aw=3. 5=8.67 


1.  The  Trapeziums  (utmqv) 

2 andqmprq 

3 .  And  the  Triangle  qr  aq. 

61171 

_,__  7304 
Prod.—  79.1571 

In  ad  Trape*.  qp  =  15.73,  the  half  =  7^\Prod  = 

mn  =:  4.5,  more  r *  =  2.3 1  =  6.81-—— J  ' J  -*        J 

In  3d  or  the  a,  q  ^=,0.72  ;  the  half  =  5-3*?.;,,^  =  I?      ?2 

ro  =  the  Perpend.  =  3.27 J  '  ' 

The  Sum  =  the  Area  of  the  whole  Fig.i$.  =  1 50.24495 
Prop.  4.    To  find  the  Area  of  a 

Cylinder. 
Defin.    This  Figure  is    defined         Area  (f  the  curved  pari) 

under  Prop .  1 .  Chap.  2.  of  the    Cylinder   is>  3. 14 16 

Rule.    Multiply    thfc  Ambit   or  therefore — '  j 

Circumference  of  the  Cylinder  Area  of  the  Bafe  =r  .7854 

by   its  Length,  and  to  that  Ditto  =  .78  5  4 

Re&angle  add  the  double  A-  

rea  of  the  Bafe  or  End,  and        Whole  Area  (or  Sum)  =  4.7 1 24 

the  Sum  is  the  whole  Area. 
Example.  Ambit   of  the  Cylinder  =  3.1415 ;  Altitude  as  alfo  the 

Diameter  of  the  Bafe  —  1. 
But  there  are  2  other  ways  of  doing  this,  where  the  Diameter  and 

Altitude  are  equal.  As 


.7854 

144 


144- 


Prod.  =  113 .0976  Area  Circle. 

4 


Se6t4-  Ta-meafure  the  Area  of  the  Sphere,  dec.   7 

As,  2<ty,  Multiply  the  Area  of  the  Sphere  having  the  fame  Dia- 
meter by  3,  and  divide  by  2. 
Or,  3<fy,  6  times  the  Area  of  the  Bafe  or  End  is  the  Anfwer.  Thus 

6  times  7^54  is  =  47124,  as  above. 
Prof.  5.  To  find  the  Convex  Superficial  Content  of  a  Sphere. 
Defin.  This  Body  is  defined  where  its  Solidity  is  meafurcd,  Prop.  4. 

Chap.  2.  and  'tis  reprefented  Fig.  6.  Plate  C 
Rule.  The  Area  is  4  times  that  of 

a  great  Circle  ;  therefore  having 

by  the  Diameter  found  the.  Area 

of  a  great  Circle  of  any  Sphere, 

multiply  it  by  4,  and  you  have 

the  Anfwer. 
Example.  The  Diameter  of  a  Sphere 

being  12,  the  Area  of  the  fame  452  3^04  =  Area  of 

is  45  2. 3  9,  as  per  Margin.  the  Sphere. 

Prop.  6.  To  find  the  Superficies  (or  Area)  of  a  Pyramid. 
Defin.  This  is  a  folid  Body,  having  (generally)  a  Square  or  fome  re- 
gular Polygon  for  its  Bafe,  being  tapering  like  the  Spire  of  a 

Steeple,  vc. 
Rule.  Multiply  the  Circumference  of  the  Bafe  (or  Sum  of  the  Sides)' 

by  half  the  Altitude,  and  it  gives  the  Superficial  Content. 
Example.  The  Side  of  the  Bafe  of  a  Pyramid  (being  an  Oftogon) 

is  =  5.65.,  that  multiplied  by  8  =  the 

Number  of  Sides,  and  that  Produft 

by  half  the  Altitude  =  30.7,  the  laft 

Produft  is  the  Area  fought. 
Prop.  7.  To  find  the  Area  of  a  Cone. 
Defin.  The  Cone  is  a  Solid  which  hath  a 

Circle  for  its  Bafe,  from  whence  it  is 

gradually  tapering  upward  till  it  ter- 
minate in  a  Point  dire&ly  over  the 

Center  of  its  Bafe  ;  as  Fig.  5.  Plate  C. 
Rule.  As  the  Radius  of  the  Bafe  :  Is  to 

the  Side  of  the  Cone  : :  So  is  the  Area 

of  the  Bafe  to  the  Area  of  the  Cone. 
Example.    Diameter  of  the  Bafe  =  6  ; 

Side  of  the  Cone  =  1 5  :  So  the  Area 

of  the  Bafe  of  the  Cone  is  found  = 

28.2744  >  and  the  Area  of  the  Cone, 

as  by  the  2d  Analogy  =  141.37- 


5.55 
8 

The  Total  Sides  =  45.20* 
Half  theAltitudezzz  30.7 

Area=  1387.64* 


1. 


7854 
3* 


36' 


28.2744=  Area  of  the 

Bafe. 

Rad.Baf.  Side.  At. Bafe    At. C<m 
3.       15  ::  28.2744.  141.37 


Or 


8   To  find  the  Jrea  cf  the  Parts  if  a  Circle.  Ckx. 

Or  Note  farther,  That  the  Area  of  a  Cone  is  =  that  of  a  Triangle, 
whofe  Perpendicular  is  the  Altitude  of  the  Cone,  and  the  Bafe 
=  the  Circumference  of  the  Cone's  Bafe  :  For  in  Example, 
i.  3.1416  : :  6.  18.8496  =  the  Bafe  or  Circumferenpe  ;  half  of 
-which  multiplied  by  the  15,  gives  the  Anfwer  as  before  =141.37. 

S  e  c  t.  V.     To  find  the  Area,  cf  the  Parts  of  a  Circle ;  Us  the 

Semicircle,  Quaarant,  Seirior, .  Segment \   Lune  or  Crefcent, 
andtte  Tr  octroi  ck  or  Cycloidal  Space. 

PROP.  1.    To   meafure  the  Semicircle^  Quadrant ,  and  Seniors  of  a 
Grckyalfo  the,  Segment.  ' 

Defin.  The  Semi  or  Half-Circle  is   the  Space  between  (d  m  b  d) 
Fi&i4.2late  C  ;  the  Quadrant  or  Quarter  of  the  Circle  is  (dmcd) . 
the  SeeRr  is  three  or  the  like,  lefs  or  more  thanta  Quadrant. 
Rtlle.  Multiply  1  fourth  of  the  Ark,  or  Curve  Line,  oy  the  Dia- 
meter of  th<?  Circle,  and  the  Produd  is  the  Area  required, 
Example.  The  Circumference  is  =  3.141(5,  the  Diameter  of  that 
Circle  =1. 
The  Ark  of  the  Half-Circle  debmdas  bmd  =  1.5708 
-of  the  Quadrant  cmdc  as  mm  A  =x  .7854 
of  the  Seftor  ctrec  as  erb  =  1.05 
So  that  1  fourth  of  3.1^.16  =  .7854  x  by  i,  gives  .78  54.  the  Area. 

of  the  Circle. 
t  fourth  of  1.5708  =  .3^27  x  by  1,  gives  .3^27  riieArea 
■*       of  the  Half-Circle. 

i_ fourth  of  .7854  =  .1961 x  by  1,  gives  .196$  5  the  Area 
■\    of  the  Quadrant. 
.   ifourth  of  1.05  —..ztiiri  x  by  1,  gives  .%6iri  the  Area 
of  the  Se&or. 
And  the  Area  of  the  Se&or  (c  b  r  e  c)  lefs  the  Area  of  the  Triangle 
(cbne  c)  gives  the  Area  of  the  Segment  (t  n  b  re)  Ftg.tq*  Plate  C- 
Prop.  2.  To fin  A  the  Area  of  the  Lune. 
Defin.  Thi'3*tis  a  Figure  like  a  Crefcent  or  increafing  Moon  ;  as 

(arnoa)  Fi^.i^. 
Rule.  Find  firit  the  Area  of  the  Semicircle  (n  earn)  and  from  that 
dedud  that  of  the  Segment  (ncaon)  and  the Remainer  is  the  Area 
of  the  Lune. 
Example.  The.  Diameter  n  a  —  1,  and  confequently  the  -39*7 

Ark  arn=  1,5708,  and  Area  =  .3927.  .121* 

The  Area  of  the  Se&or  e  0  0 0  *  is  =  .2  5  6,  from  which  *m,;  ' 

dedu&ing  the  Area  of  the  Triangle  nean  =  .135,          *  ^7*7 

the 


Sedfcl.  To  find  the  Jolid  Content  of  a  Cylinder.      9 

the  reft  is  the  Area  of  the  Segment  -=  no acn  =  .121 ;  which 
taken  from  the  Area  of  the  Semicircle,  there  refteth  the  Anfwer 

Prop.  3.  To  find  the  Area  of  the  Trochoid,  or  Cycloidal  Spate. 

Defin.  This  Figure  (as  id,  Plate  C)  is  generated  by  the  Circle 
(lb  or)  which  turneth  round  on  the  Line  arc,  the  Point  at* 
beginning  at  a,  and  when  it  touches  the  Line  again  at  c,  the  Cy- 
cloidal Curve  abc  is  finished, and  the  Space  from  that  to  the  Line 
arc  contains  3  times  the  fa  id  generating  Circle. 

Rule.  Therefore  having  found  the  Area  of  a  Circle,  whofe  Diameter 
is  (r  b)  multiply  that  by  3,  and  it  produceth  the  Area  of  the  Cy- 
cloidal Space.  *~ 

Example.  The  Line  rb  =  1 ;  Area  of  the  Circle  =  .78^4,  and  of 
the  Cycloidal  Space  =  2.356. 

C  HA  P.    II. 

The  <£WcnJuration  of  Solids, 

S  e  c  t*  I.    To  find  the  folid  Content  of  a  Cylinder^  Par  ah 

lelofifted  and  Prifnu 

ROP.  1.  To  meafure  the  Cylinder. 

Defin.  A  Cylinder  is  a  folid  Body  having  a  Circle  for  its 
Bafe,  and  is  of  equal  Circumference  from  one  end  to 
the  other,  like  a  Rolling-Stone  for  Walks,  &c.  as  the 
Figure  17.  Plate  G 
Rule.  Multiply  the  Area  of  the  Bafe  (found,  ^s  under  Prop.  2.  of 

Se8. 2.  Chap.  1.)  by  the  Length,  and  the  Produft  is  the  Anfwer. 
Example.  The  Diameter  of  the  Bafe,  as .  (a  b)  or 

(c  d)  =  14.32,  the  Area  of  that  Circle  will  be  161.056 

found  161.056  >  which  multiplied  by  the  Length  14.3 2 

(be)  =  14.32,  or  (ad)  the  folid  Content,  is  =  ■ 

2305.32192,  as  ;*r  Margin.  5i?379* 

Prop.  2.  To  find  the  folid  Content  of  the  ParaDelopipedcn,       ^2254784 

and  of  the  Prifin.  - 

Defin.  This  Solid  is  bounded  by  4  Parallelograms,        2306.32192 
equal  and  parallel,  for  the  Sides ;  and  2  Squares 
or  Parallelograms,  equal  and  parallel,  for  the  Ends  :  as  Ftg.  18. 
Plate  C  B  Rule. 


10  To  find "the  S6Jtf€(mtont(ftbcConcr&ec.€lk.2~ 

Rule.  Mufcipiy  the  Area  of  the'Bafe  or  Eiid  by  the  Length,  and  the 
Redanglf  is  the  Anfwer. 

Example.  The  End  is  a  ^ra*  a*  *£*  &d  138384  3.73 
Square  whdfe  Side  is  Lmph  rnve^ta  44.13  3-7* 
3,7*,  and  theLength  ■ *—       

=  31.44*      ^  *h*  4I9I92*          26784 

Operation,     wbeie  ^38384       riid 

(according    to    the  55354      

Method  of  working  5535       13.8384=^*. 

Gi/i  5.  of  &#.  5.  of  ■        

Chap.  3.)  the  Solidity  435°7?3  =  &2W  Cement. 

is  tound  435<>793' 

JVto,  That  a  Prifm  is  meafured  alfo  by  multiplying  the  Area  of 

the  Bafe  (which  is  either  a  Triangle  or  a  Polygon)  by  the 

Length  of  the  Prifm.     This  or  the  laft  Figure  are  three  times  a- 

Pyramid  of  the  feme  Ba£e  and  Altitude. 

Prop.  3.  To  find  the  f olid  Content  of  the  Cane:  And,  idly,  of  a  Pyramid. 

Defin.  This  Figure  hath  a,  CircJ*  fo*  its;  8afe>  and  is  defined  Prop.  7. 

SeEi.  4.  of  Chap.  1.  of  this  Appendix. 
Rule.  Multiply  the  Area  of  tta  Bafe  by  one  third  of  the  perpendi- 
cular Altitude  of  the  Cone,  and  that  Re&angle  is  the  Anfwer. 
But  Note,  That  to  find  the  Height  (it  being  a  folid  Body) 
muft  be  done  by  this  Rule,  as  Euclid  47.  1 . 
From  the  Square  of  the  flant  Height  (ml,  Fig.19.)  deduft  the 
Square  or  the  Semidiametet  of  the  Bafe,  as  (ma)  and  the 
Sauare  Root  of  theRemainqris  the  perpendicular  Altitude  (xt). 
Example.  The  Diameter  m  d  is  =  6,  the  flant  Height  m  I  =  5 ,•  and 
confequently  the  true  Altitude  (al)  =  4  •  for  5  fquarcd  lefe  4. 
=:ma  fquared,  =  16  =  the  Square  o(al;  2g  2     *        -~-~ 

that  is,  j  fquared  lefs  3  fquared,  is  =  16  ;  '  ^* 

'whole   RoQt  is    4  =  a  I.      So  that    as 
1.  .7854  ::  36.  18,274'=  the  Area  of  the  84.822 

Bafe:  Which  multiplied,  by  r  third  of  4  = 


1.31%  theProduft  is  =c  }j.6p%6ri.  qaia6 

Tomeafure  the  Pyramid;  you  muft  alio  mul-        2&27A 
tiply   the  Area  of  the  Bafe  by  a  Third 
oi  the  perpendicular  Altitude:   for  as  a        z7  6o^6ri=:Jnfw. 
Cone  is  1  Third  of  a  Cylinder  of  the  fame        5  h  * 
Bafe  and  Altitude,  fo  is  a  Pyramid  r  Third  of  a  Prifm  or  Paral- 
ldopiped.     Tis  defined  Prvp.6.  &3, 4.  Cbap.t.  of  this  Appendix. 
*ty-4  To  find  the  folid  Content  of  a  Sphere* 


Se&z.   3>  tnrifttrt  the  TtPrabe&vn,  dec        z  1 

Defin.  This  is  a  folid  Body,  every  way  perfe&ly  round,  fo  that  all 
Lines  drawn  from  the  Convex  Area  to  the  Center  are  equal.  It 
is  2  Thirds  of  a  Cylinder  of  the  fame  Diameter  of  the  Bafe  and 
Altitude  with  the  Diameter  of  the  Sphere,  or  of  a  Cylinder  cir- 
cumscribed. 

Rub.  Find  the  Area  of  a  great  Circle/  as  Prvp.  j.  of  Se£t.  4.  Chap.  1. 
which  multiply  by  the  Diameter ;  and  2  Thirds  of  the  Re&angle 
is  the  folid  Content  required. 

Example.  The  Diameter  of  a  Sphere  being.  12,  the  Area  of  a  great 
Circle  (as  Fig.6*  Plate C)  is=  113.0976;  Which  multiplied  by 
the  Diameter  (or  Length  of  a  Cylinder)  12,  the  Reftfengle  is  = 
1357.171,  the  Solidity  of  the  Cylinder;  2  Thirds  of  which  is 
the  folid  Content  o£  the  Sphere  =  904.7808. 

Sect.  II.  To  find  the  Solidity  tf  the  five  Platonic,  or  Re- 
gular Bodys,  viz.  the  Tetrahedron,  Hexahedron,  Octahedron, 
Dodecahedron,  and  Icofihedron. 

PROP.  1.  To  mtafure  ttx  Tetrahedron. 
Defin.  This  is  a  folid  Body  bounded  with  4  equal  equilateral 
Triangles ;  and  being  meafured  as  a  Pyramid,  it  needs  no  other 
Rule  than  as  under  Prep.  3.  of  SeEt.i.  Chap. 2.  See  Fig.  20.  Plate  C. 

Prop.  2.  To  find  the  Solidity  of  the  Hexahedron  or  Cube. 

Defin.  This  Solid  is  bounded  with  fix  equal  Geometrical  Squares. 

Rule.  Multiply  a  Side  in  itfelf,  and  that  Reftangle  by  the  Side  gives 
theAnfwer.     See  Fig.  21.  Plate  C 

Prop.  3.  To  find  the  folid  Content  of  the  O&ahedroh. 

Defin.  This  Figure  is  bounded  with  8  equal  equilateral  Triangles, 
which  are  the  Bafes  of  as  many  Pyramids,  which  meet  in  the  Cen- 
ter of  a  Sphere,  (out  of  which  this  Body  is  cut)  fo  that  it  being 
8  Pyramids.    (See  Fig.  22.  Plate  C) 

Rule.  Firft  find  the  Area  of  one  of  the  Triangles,  then  take  with 
Callipers,  &c.  the  Diftance  between  the  Center  of  that  Triangle 
and  that  of  the  oppofite  ;  by  one  fixth  part  of  which  multiply  the 
Area  of  any  one  Triangle  ;  aftd  that  Ptoduft  multiply  *d  by  8, 
this  laft  Re&angle  gives  the  Solidity  required. 

Prop.  4.  To  find  the  folid  Content  of  the  Dodecahedron. 

Defin.  This  is  a  Solid  bounded  by  12  equal  Pentagons,  which  are 
the  Bafes  of  fo  many  Pyramids  that  meet  in  the  Center  of  this  Solid, 
or  of  a  Sphere  out  ot  which  this  Body  is  cut.    See  F/g.23.  PlateO 

Rule.  Therefore  take  with  a  Pair  of  Callipers  the  Diftance  from  the 
Center  of  one  Pentagon  to  that  of  its  oppofite,  and  by  1  fixth  of 

B  2  that 
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rhat  multiplying  the  Area  of  any  of  the  Pentagons ;  12  times  that 
Re&angle  gives  the  Solidity.     Or  twice  the  Diflance  of  the  oppofite 
Pentagon*  multiplied  by  the  Area  of  1  Pentagon,  gives  the  Anfwer. 
Prop.  5.  To  find  the  Stlidity  of  the  Lofihedron. 

Defin.  This  is  the  laft.of  the  5  Platonic  or  Regular  Bodies  :  it  is 
bounded  with  20  equal  equilateral  Triangles,  which  are  Bafes  to 
fo  many  Pyramids,  whofe  fmall  Ends  terminate  in  a  Point  in  the 
Center  of  a  Sphere  which  circumfcribeth  this  Solid,  and  out  of 
which  it  is  cut.  (See  Fig.  24.  Plate  C.) 
Rule.  Multiply  the  Area  of  one  Triangle  by  1  fixth  of  the  Diftancc 
of  the  Centers  of  2  oppofite  Triangles  (taken  with  Callipers)  and 
that  Re&angle  multiplied  by  20  (the  Number  of  Pyramids  in  the 
Body)  gives  the  Solidity  fought. 

I  have  not  thought  it  neceflary  to  give  Examples  to  thefe  j  Rules, 
becaufe  there  is  not  much  more  therein  befides  the  repeated  Men- 
furation  of  a  Pyramid,  which  is  taught  above.  But  I  have  chiefly 
inferted  them  for  the  fake  of  the  Definitions,  which  I  do  not  re- 
member to  be  in  any  Traft  of  Meafuring,  no  more  than  many  other 
things  contained  in  other  Propofitions  ofthis  Appendix. 

Sect.  IIL  To  find  the  f olid  Content  cf  the  Parabolic  Canoidy 
the  Parabolic  Spindle,  the  Cylindroidy  the  Sfhereoidy  and  the 
Hyperbolic  Conoid. 

PROP.  1.  To  find  the  folid  Content  of  the  Parabolic  Conoid. 
Defin.  This  Solid  is  generated  by  the  Rotation  of  a  Semi- 
Parabola,   as  (f  s  s,  Fig.  8.  Plate  C.)  round  its  Axis  s  s  ;  and  is 
=  half  of  the  circumfcribing  Cylinder  pqs  x  asp,  (or  1  and  half 
'  of  the  Cone  infcribed.)     Therefore 

Rule.  Multiply  the  Area  of  the  Bafe  by  the  Axis  or  greateft  Abfcifs, 
and  half  the  Re&angle  is  the  Anfwer. 

Example.  The  Diameters  of  the  Figure  (as  ap)  =  14.32,  the  Area 
of  the  Bafe  will  be  found  161.055;  which  multiplied  by  the  Ab- 
fcifs  (ss)  =  14.32,  the  Re&angle  is  =  2306.321^2  ;  the  half  of 
which  is=  1153.16096  the  Anfwer. 

Prop.r%2.  To  find  the  Solidity  of  the  Parabolic  Spindle. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-parabota 
round  its  Ordinat,  and  is  tt  of  the  circumfcribing  Cylinder. 
Therefore 

Rule.  Multiply  the  Content  found  as  a  Cylinder  by  8,  and  divide 

by  15 ,  the  Quote  is  the  Anfwer,  which  needs  no  Example. 

frfyi*  To  find  the  folid  Content  of  tht  Cylindroid. 

Defin. 
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Defin.  This  Figure  only  differs  from  that  under  Prof.  i.  SeSl.  i.  of 
Chap.  2.  inalmuch  as  that  hath  a  Circle,  this  hath  an  Eilipfis  for 
its  Bafe  :  fo  that  to  meafure  it, 

Rule.  Multiply  the  Bafe  found  asptr  Prep.  3.  Seti.  2.  Chap.  1.  by  the 
Length,  and  that  Produft  is  the  Anfwer. 

Example.  Admit  the  Latus  tranfverfum  (as  /*,  JFTg.  7.  Plate  C.)  by 
c</=the  Diameter  Conjugate,  (i.e.  fuppofe/*  =  iy.34,  and 
cd=z  12. a8)  the  Area  is  =  147.9  J,  which  multiply 'd  by  the 
Length  =  i.8ri,  the  Anfwer  is=  279.45. 

Prep.  4.  7o  yftaf  *Ar  jo/ii  Content  of  the  Sphereoid. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-Ellipfis 
round  its  Axis,  or  Latus  tranfverfum ;  and  'tis  by  fome  called  the 
Prolate  Sphereoid,  to  diftinguifh  it  from  that  which  is  generated 
by  the  Rotation  of  a  Semi-Ellipfis,  which  turns  round  its  Dia- 
meter Conjugate,  and  is  called  an  Oblate  Sphereoid,  (of  which 
Figure,  'tis  aflerted  by  the  moft  Learned,  our  Earth  is,  the  Dia- 
meter at  the  Equator  being  greater  than  between  the  Poles.) 
This  Prolate  Sphereoid  is  2  Thirds  of  a  Cylinder,  whofe  Bale's 
Diameter  is  =  the  greateft  Diameter  of  the  Sphereoid,  and  its 
Altitude  =  the  Latus  tranfverfum  of  the  Eilipfis. 

Rule.  Multiply  the  Area  of  a  Circle,  whofe  Bafe  is  the  Conjugate 
Diameter,  (or  here  the  greateft  Diameter  of  the  Sphereoid)  by 
the  Length,  and  2  Thirds  of  the  Product  is  the  Content  of  the 
Sphereoid. 

Example.  The  Diameter  in  the  middle  =  14.32,  as  cd,  Fig.  7.  the 
Area  of  that  Circle  161.056,  which  multiply \1  in  the  Length 
/*=i4,  gives  200.48 ;  2  Thirds  of  which  =  133.65,  the  Anfwer. 

Prop.  5 .  To  find  the  Solidity  of  the  Hyperbolic  Conoid. 

Defin.  This  Figure  is  generated  by  the  Rotation  of  the  Semi-Hyper- 
bola (z*  h  r  i)  Fig.  9.  round  the  Abfcifla  z,  i ;  which  formeth  the 
Hyperbolic  Conoid  hrintsh. 

Rule.  The  Latus  tranfverfum  =  i  0,  multiply'd  by  6  ;  more  the  Axis 
or  the  Abfcifla  i  z,  multiply *d  by  6  is  =  the  Divifor. 

idly,  Multiply  (ha  i  snz,h)z=  the  Content  of  the  Cylinder  (whofe 
Diameter  is  equal  to  the  whole  Ordinat  h  n,  and  its  Length  — 
the  Abfcifla  z,  i)  in  3  times  the  Lotus  tranfverfum,  more  2  times 
the  Abfcifla,  and  that  Redangle  is  =  a  Dividend ;  which  di- 
vided, there  arifeth  the  Quotient,  which  is  the  Solidity  required. 

Example,  The  whole  Ordinat  (or  Diameter)  hn  =3.?!,  the  Ab- 
fcifs  or  Axis  *'*  =s  ba  =  2.43,  and  the  latus  tranfverfum  to 
=  2.16. 

Thr 
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TheContent  of  the  Cylinder  hasn*,h,i$there£ore=:i$.]i$i  „  . 
The  Lotus  iranfverjum  mult,  in  3  =  tf.48?  gum  _  lx  *  J 
The  Axis  or  Abfciffa  mult,  in  2  =  4.82  J     ■     ■     ■ 
The  Lotus  tronfverfum  mult,  in  6  ==  i*.p<5  I         265. 6969 jazProdoEt 
The  Axis  multiplied  in  5  is . . .  =  14.46  {  18  9*16  f  0  6o  _^ 

=2  Sum  or  Divifor  =  27.42  a4<*49  ^theAnfa. 

S  e  c  t.  IV.    To  findthe  Solidity  of  the  Frufltms  of  a  Cone, 

Sphere y  and  Sfhereoid* 

PROP.  1.  To  findthe  folid  Oment  of  the  Fruftum  of  a  Cone  or  Pyramid. 
Defin.  This  may  be  done  feveral  ways  :  as  to  find  the  Content 
of  that  part  of  the  Cone  (drrmad)  Fig.  19.  Plate  C. 

Rule.  1.  Find  the  Content  of  the  whole  Cone  (dlrnd)  then  deduc- 
ing the  Content  of  the  upper  part  (rlr)  the  reft  is  the  Content 
orthe  Fruftum  (d  r  rm  d.). 

All  the  difficulty  (more  than  as  Prop.  3.  SeSi.  1.  of  this  Chap.)  is  to 
find  the  Height  (al)  which  is  done  by  this  Rule,  That  the  ho- 
mogeneal  Sides  of  fimilar  Triangles  are  in  proportion  :  fo  that  as 
w».  mr  : :  ma*  mly  whence  a  Perpendicular  let  fall  to  a,  is  the 
true  Altitude  of  the  Cone. 

Rule  2.  But  mere  general  for  a  Cone,  Pyramid,  &c.  without  the  upper 
part : .  Multiply  the  Areas  of  the  greater  and  leffer  Ends  together, 
extrad  the  Square  Root  of  the  Produd  ;  then  multiply  the  Sum 
of  the  faid  Root,  and  2  Areas  of  the  Ends  by  one  third  of  the 
Altitude  of  the  Fruftum,  and  the  Produft  is  the  Content. 

Example.  In  Fig.  19.  Plate  C.  the  Area  of  the  greater  Bafe  (tnodxm) 
is  =  36.72 ;  of  the  leffer  End  (as  rsrsr)  =  15.5  ;  the  Produft  of 
which  is  =  $69.16,  whofe  Square  Root  is  23.857  ;  which  added 
to  the  2  Areas,  gives  =  76.077 ;  which  multiply *d  by  1  third  of 
the  Altitude  nr  =  6.6  r,  the  Produd  is  the  folid  Content  of 
the  Fruftum  =  507.179  ri. 

Prop.  2.  To  find  the  folid  Content  of  the  Fruftum  of  a  Sphere  or  Glebe. 

Defin.  By  a  Segment  is  meant  a  part  of  the  Sphere  cut  off  parallel 
to  the  Diameter  by 41  right  Line  :  as  bnerb,  Fig.  14.  Plate  G 

Rule.  Find  the  Area  of  the  Segment's  Bafe,  which  multiply  by  the 
.  Altitude,  referving  the  Produft.    Then 

TTo  half  the  Altitude  of  the  greater  Fruftum  add  1  fixth  of  the  Al- 
titude of  the  leffer,  and  multiply  the  Sum  by  the  referv'd  Reftan- 
gle,  and  divide  this  laft  by  the  greater  Fruftum's  Altitude,  and  the 

Quote  is  the  leffer  Fruftum's  Solidity  required. 

Example. 
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Example.  Diameter  of  the  lefler  Fruftum  =  6  =:  b  ey  Area= 28.2744 

Its  Altitude  =  n  s  . . .  .  .=  5 
Altit.  of  the  greater  Fruftum  =*0j=7_J  Refer? 'dReaang.^T^T^Tio 

Half  that  Altitude  is, . =  2%<     \  c  .  ... 

1  Sixth  o£  tjje  Abiiu  of  the  feffc*  =.83  rr  Xs*1"  m<Jglf*'  =  *'*rl 

Piodfud  =  dr».tfiipri 
1  Seventh  of  whieh  teft  Product  is  =  87.5 16  =  the  Solidity  of  the 
Fruftum  required. 
Note,  7%at  if  you  divide  the  Square  of  the  Diameter  of  the  Fruftum' s 
Safe  by  the  Altitude  of  either  Fruftum,  the  Quote  is  the  other 
Fruftum*  s  Altitude. 
Prop.  3.  To  find  the  f olid  Content  of  the  middle  Fruftum  of  a  SphereoiL 
Defin.  This  is  reprefented  by  rai  icr,  Ftg/j.  like  a  Cask. 
Mid?.  The  eafteft  Rule,  and  what  is  near  the  Truth,  is  this :  Mul- 
tiply the  Difference  of  the  Bung  and  Head  Diameters  by  .7,  and 
•add  the  Produft  to  the  Head  Diameter,"  to  that  Sum  find  the 
Area  of  a  Circle,  and  multiply  it  by  the  Length  of  the  Cask,, 
and  that  Product  is  the  Anfwer. 
Example.  The  Bung  Diameter  20  =  c d,    Head    15  =  r a  or  */,. 
Length  00—  12.     The  Difference  between •  the  Bung  and  Head 
=  5,  which  multiply  *d  by  .7  is  3.5  ;  which  added  to  the  Head  15,, 
gives  18.5  for  a  mean  Diameter,  whofe  Area  is  =  268.803  ; 
which  multiply  *d  by  the  Length  =  12,  the  Solidity  is=  3 225.638 i 
„    =  the  Content  of  the  faid  Fruftum  (radioir.) 
Note,  That  if  the  Sphereoid  be  cut  in  the  middle  of  (t  m)  by  a  Plain; 
(r  a)  that  part  (r  st  a  0  r)  is  5  Ninths  of  a  Cylinder,  whole  Bafe  is- 
(r  oa)  and  the  Altitude  (0 1.) 

I  believe  Thave,  in  the  Pages  preceding  of  this  Appendix,  fhewm 
the  beft  Ways  of  Meafuring  a  greater  Variety  of  Superficies  and* 
Solids  than  any  Book  wrote  purely  on  that  Subjeft  contains :  and  to 
clofe  this  Chapter  of  Solid  Meafure,  I  may  farther  add,  There  is  no 
Body,  tho  never  fo  irregular,  but  what  may  have  its  Content  dif- 
ooverUby  tha  help  of  Water.    For,  example,  I  would  know  the- 
folid  Inches  in  a  Faggot. 

Firft,  I  put  Water  into  a  Veflel  (fuppofe  3 6  Inch  by  iof  and  is  a* 
Parallelopipedon ;  and  taking,  the  Dfepth,  Ifind  it  30  Inches  deep) 
into  which*  I  immerfe  the  Faggot,  (o  as  to  cover  it  with  Water ;  and . 
taking  the  Depth  again,  1  find  it  33  Inches  deep,  or  3  more  than: 
before  the  Faggot  was  in :  fb  the  faid  3d  by  20  =  72a  multiply M  in^ 
'  this  3,  produced)  2x60,  the  Inches  (olid  contained  in  the  Faggot. 
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m 

Brief  and  Ufeful Obfervations  on  the  meft  Proper  Instruments  to 
be  ufed  in  the  Mensuration  of  fever al  things  &c. 

« 

BRicklayers  Work  is  beft  meafured  by  the  Foot  and  ioo  Parts:  for  theDivifor 
being  172  and  a  quarter,  (which  is  the  Feet  in  one  Rod*  or  the  Square 
of  16  Foot  and  a  half)  to  reduce  Feet  into  Rods,  by  which  Denomination 
they  value  their  Work ;  it  is  neceflary  that  the  Superficies  of  the  Walls  be- 
ing the  Dividends,  fhould  be  Feet  and  Decimal  Parts, 
as  the  Divifor  is  ■■  =:  a 7  2.2  5  Feet. 

Or  without  the  Rod,  the  (horteft  Way  is  to  multiply  any  02 

Number  of  Feet  by  the  Value  of  i  Foot  at  the  Rate  ■     ■       ■  ■ 

agreed  on  per  Rod,  as  at  7.5  :  10 : — ,  the  Foot  is  in  Va-  54450 

lue  /.  .020202,  &c. 


Here  the  Multiplier  being  .020202,  &Pc.  or  .oar 2,  I  only  5499  rI 

midtiply  the  Feet  on  the  flat  Wall  by  2,  and  add  every 

other  Figure  of  the  Prod  u&  till  there  are  but  2  :  which  are  the  Integers;  and 

the  Fractions  to  the  right  hand.  , 

Example*.  What    is  the  Value  of  1361.25  Foot,   Brick  and  half  thick,  at 

/.  .0202020202, 8?c.  or  .02*2  /•  ^frFoot, 

or  /.5  :  10  per  Rod.    See  the  Operation*  Foot  1361.25 

Multiply  . . . .  =z  *oir 

As  per  Rule,  add  every  other  of  —  27.2250 

Sum  or  Anfwer  =27  4999,  Sec*  of  /•  2  7 . 5 

Carpenters  Work.  The  common  two  Foot  ferves  as  well  as  any  other  Inftfument 
to  meafure  Flooring,  Partitioning,  and  Roofing ;  they  being  each  valued  by 
the  Square  of  100  Foot :  fo  that  Feet  multiply*d  by  Feet,  and  2  Figures  cut 
off  towards  the  right  hand,  gives  the  Squares  towards  the  left  hand 

Painters  avd  Platjlcrtts  giving  in  and  valuing  their  Work  by  the  Yard,  I  think 
the  beft  Inftrumcnt  for  them  to  take  their  Di mentions  with,  to  be  a  Yard 
divided  into  100  equal  Parts. 

Ghfiers  Work  and  Glafs  being  valued  by  the  Foot,  and  Crown-Glaft  being  to  be 
done  accurately,  ought  to  be  meafured  by  the  Foot,  and  Decimal,  or  100 
Parts  of  a  Foot. 

Joiners  Work  (as  Wainfcot,  efpecially  Oak)  being  valued  by  the  Yard,  ought  to 
be  meafured  by  the  Foot  divided  into  100  Parts,  (as  being  of  confiderable 
Value)  and  the  Sum  of  the  Feet  divided  by  9,  (the  Square  Feet  in  a  Yard.) 

Land.  The  bed  Inftrument  to  meafure  it  with,  is  a  4  Pole  Chain,  divided  into 
100  Parts  or  Links  :  for  40  fingle  Pole  long  and  4  broad  making  160  fquare 
Perches  or  1  Acre ;  if  the  Cham  be  4  Pole  long,  then  10  long  and  1  bxoad 
make  an  Acre.  So  that  whatever  the  Dimenfions  be  in  fquare  Chains  and 
Links  (or  hundred  Parts)  inftead  of  dividing  them  by  160,  if  they  were 
meafured  by  a  1  Pole  Chain,  here  you  have  nothing  to 
do  but  to  cut  off  5  places  from  any  Product  to  give  Chains. 

the  Acres.    As  iuppofe  a  Field  be  40-Chains  and  30  40-30 

Links  long,  and  the  Breadth  2040  Chains ;  the  Con-  3040 

tent,  by  dividing  the  Produfi  by  10,  ^or  cutting  off  1  *■ 

place  befides  the  4  which  are  Decimals)  is  122.512  Acres*    122.J  1200  Acre* 

FINIS. 
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